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THE SUBMARINE CHAMAECYPARIS BOG AT WOODS 
; HOLE, MASSACHUSETTS: 


Harurey Harris BArtTuErtr. 
(Plate 82.) 


Tue bog which is described in this paper is of unusual interest 
from two stand-points,— to the botanist because it illustrates the 
genesis of a typical salt-marsh from a fresh water bog, to the geologist 
because it affords evidence of post-glacial subsidence in the Cape Cod 
district. It is probable that the origin of salt-marshes through in- 
vasion of fresh water bogs by the sea has not been infrequent on the 
New England coast, but with the exception of a recent paper by Pen- 
hallow, very little has been written on the subject. The question of 
post-glacial subsidence, on the other hand, has been much discussed. 
It hardly comes within the scope of this paper more than to state that 
geologists have shown that such a subsidence has taken place from 
Nova Scotia to New Jersey, and that it is still in progress. Along 
certain parts of the coast, however, evidence of subsidence has either 
never been carefully studied, or has been considered inadquate. For 
example, Penhallow’ quotes Mr. Fuller of the United States Geolog- 
ical Survey as follows: — “Of the instances [of submerged stumps 
and peat masses] mentioned by Shaler and others in Massachusetts, 
those at Nantucket and Truro are perhaps the most prominent. ‘The 
submerged stumps at Truro have, in part at least, reached their present 
position by undermining. I have not examined the Nantucket locality. 
There appears, however, on the whole, to be very little evidence of a 

post-glacial subsidence in this region, although Dr. T. A. Jaggar a few 
1 Published by permission of the Director of the U. 8. Geological Survey. 

2 Trans. Roy. Soc.Can. 3d.Ser. vol. i, section iv (1907), p. 22. 
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years ago concluded from observations on wharves at Boston, that 
there had been a sinking of two feet during the past century.” In 
view of this statement, the presentation of new evidence concerning 
subsidence in the Cape Cod district seems to be justified. 

Before discussing either the formation of salt-marshes or the question 
of subsidence, it will be necessary to describe in brief the topography 
of the region about Woods Hole, and, rather more in detail, certain 
features in the historical development of the Chamaecyparis bogs which 
are found there. 

Woods Hole lies at the southern extremity of the basal lobe of Cape 
Cod, on the Falmouth continuation of the Plymouth moraine. ‘The 
glacial drift is for the most part very coarse, and readily permeable to 
water. The water table is reached at slight depths. Northward 
from the village the surface is characterized by a number of kettle 
holes,— steep-walled depressions in the till supposed to have been 
formed by the melting of isolated masses of buried or imbedded ice 
after the recession of the ice sheet. These are occupied either by ponds 
or by Chamaecyparis bogs, and are, of course, undrained. Their 
vegetation was described several years ago by C. H. Shaw. Although 
his paper g gives a good idea of the present flora of the bogs: it is inac- 
curate in so far as it relates to their development. 

The typical ice-block hole has steep sides, and, comparatively 
speaking, a flat bottom. The vegetation which occupies it belongs to 
one of four types, which are determined by the relation of the water 
table to the surface of the ground. 1) The water table is far enough 
below the ground surface so that the mesophytic vegetation of hill- 
sides and valleys becomes established. This condition is uncommon 
about Woods Hole because the water table is very close to the surface. 
2) The water table practically coincides with the floor of the depres- 
sion, so that conditions favor a hydrophytic vegetation. In holes of 
this type Chamaecyparis bogs have developed. 3) The water table 
intersects the ground level on the gently sloping floor of the hole. 
In this case there is a shallow pond at the center, with an annular 
area around it, where, as in a hole of the last type, the water table 
is near the surface of the ground and conditions are favorable for 
Chamaecyparis. 4) 'The water table intersects the steep sides of the 
depression. Here there is no habitat favorable for Chamaecyparis. 


e 
1 The Development of Vegetation in the Morainal Depressions of the Vicinity of Woods 
Hole. Bot. Gaz. xxxiii, (1902) p. 487. 
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Moreover, since the usual kettle-hole pond has no outlet, great sea- 
sonal fluctuation in water level prevents mat-forming plants from get- 
ting a foothold. ‘The pond in a depression of this type remains open, 
and usually has a gravelly beach. 

Mr. Shaw’s studies led him to believe that the Woods Hole Chamae- 
cyparis bogs had been formed by the growth of Chamaecyparis on 
floating mats after they had already become firm enough to be occupied 
by a thicket of various shrubs. In accord with this idea, he termed 
the shrubs which are found in the cedar bogs, Lewcothoé, Kalmia 
angustifolia, etc., relicts from a former thicket vegetation. In his 
paper three individual bogs are described, designated as ‘‘x,” “y” 
and ‘“‘z.” Bog ‘‘x” differs from bogs ‘‘y”’ and ‘‘z”’ chiefly in having 
a pool at the center, which Mr. Shaw considers to have been a remnant 
of open water at the center of the pond when Chamaecyparis took 
possession of the mat. Soundings show the incorrectness of this 
conclusion. As a matter of fact, bogs “‘y” and seem to have 
developed in depressions of the second type defined in the preceding 
paragraph, and bog ‘‘x”’ probably in a depression of the third type. 
In all three bogs, the peat contains Chamaecyparis stumps and roots 
in situ from top to bottom. ‘There is no trace of amat. "Throughout 
their history, the increase in thickness of peat in these bogs has been 
accompanied by a corresponding rise of the water table, the mechanism 
of which is easily explained. 

Let us assume, for the sake of argument, the existence of a flat water 
table beneath an uneven ground surface. Supposing that the capacity 
for loss of water at the ground surface through evaporation and plant 
transpiration were uniform over the whole area, then the amount of 
water lifted by capillarity from the water table to the ground surface 
and there lost by evaporation would vary inversely as the distance 
between the two surfaces. The limiting condition which would be 
approached through the operation of this one factor would be paral- 
lelism of water table and ground surface. Rain, falling upon the 
surface, would be, over a small area, evenly distributed. By far the 
larger part would sink into a porous soil at once. Since its movement 
would then be controlled only by gravitation, it would be added to the 
water table in a layer of uniform thickness, and would not tend to 
modify the parallelism of the water table and the ground surface. 
Two factors would tend to have a flattening effect on the water table,— 
the filling of its depressions by run-off water and the operation of 
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hydrostatic pressure. The latter would bring about final equilibrium. 
High levels of the water table would sink, and low levels rise, until the 
pressure gradient from high to low levels balanced the resistance 
offered by the soil to the passage of water through it from points at the 
high level to points at the low level. ‘This would be the condition of 
equilibrium. 

Applying these considerations to kettle holes, we see:— 1) that 
the water level in such a hole marks the lowest level in the water table 
of its drainage area, 2) that by replacing the kettle hole by a high 
hill, the same area might be made to coincide with the area of greatest 
elevation of the water table, and 3) that between these two conditions 
of the water table, any intermediate condition might be established by 
gradually filling the depression with a porous medium, such as soil or 
peat. The growth of a peat deposit in a kettle hole would continue 
until the water table lagged too far behind the bog level to provide 
sufficient moisture for preservation of peat from atmospheric oxidation. 

We may now turn to the bog which it is the special object of this 
paper to describe. 

As one walks along the shore from Woods Hole to Quamquisset, 
a salt-marsh is encountered which forms a prolongation of a slight lobe 
of the harbor. Its greatest width is about four hundred and fifty feet; 
its length perhaps twelve hundred feet. Seven hundred feet inland 
there is a constriction where the width is only about forty feet. So 
far as the vegetation is concerned, the seaward portion is a typical 
salt-meadow. Otherwise, however, it presents two anomalous features, 
in that it is neither penetrated by a tidal creek nor protected from the 
sea by a barrier beach. ‘The explanation of this unusual topography 
is disclosed at low tide, in a line of stumps and prone logs along the 
water's edge,— the stumps in the position in which the trees grew. 
These show that our salt marsh is a peat bog which the sea has invaded, 
not a tidal flat built up through the usual agencies of salt-marsh forma- 
tion. "The stumps lie in the face of an escarpment only a foot or so 
high, formed by undercutting of the peat in which they are imbedded. 
At the surface the peat is protected from erosion by three or four 
inches of tough Spartina turf. At high tide this turf is submerged; 
at low tide a few feet of beach slopes gradually from the escarpment to 
the water. On the beach the peat is covered by a few inches of 
pebbles and bowlders, thrown up by the waves. Plate 82 is from a 
photograph of the shore, taken at low tide. 
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Microscopical examination of wood from the stumps has shown 
that the trees were Chamaecyparis thyoides. Some of them, between 
three and four feet in diameter, were larger than any trees of this 
species now found in the vicinity of Woods Hole. The wood is still 
solid, and wonderfully preserved. When cut after the salt water has 
dried out, it is as fragrant as though fresh. Besides wood, the peat 
contains seeds of Chamaecyparis and countless little rod-like particles 
of resin which appear to have been derived from the glands on its 
scale-like leaves. Other identifiable remains are Sphagnum, seeds 
of an alder, and achenes of sedges. Throughout the entire marsh the 
character of the peat is the same. Wood is found at all depths. This 
fact, taken in conjunction with the general topography of the depres- 
sion, leaves no doubt but that our marsh is a kettle hole Chamaecyp- 
aris bog drowned by the sea. This conclusion is borne out by a 
study of the zonation of vegetation in the marsh, for in the extreme 
landward part Chamaecyparis is still growing, and peat similar to that 
which underlies the salt-marsh is still forming. Soundings in this 
part of the bog show that its history as a Chamaecyparis bog has been 
unbroken. It has never been submerged below sea level, for there is 
no stratification of the peat which would indicate this. In recent 
times, however, there have been no trees in this part of the bog as 
large as those found at depths of three or four feet, which correspond 
in age to those exposed in the peat at the edge of the salt-marsh. 

No doubt most botanists are familiar with Shaler’s papers ' in which 
the zonation of salt-marshes and the plant succession concomitant 
with their upward growth are described. Zostera and various sea 
weeds, growing densely on shallow bottoms, retard the velocity of 
tidal water so that it deposits among them part of the sediment which 
it carries in suspension. When by this means a tidal flat has been 
built up sufficiently, Spartina glabra establishes itself and collects 
sediment even more efficiently than the eel-grass. Finally, when the 
marsh has been built practically to high tide level, Spartina glabra is 
for the most part replaced by Spartina patens and Juncus Gerardi. 
A growing marsh shows these three zones, which are represented in a 
vertical section of a mature marsh by three corresponding strata. 


1Sea-Coast Swamps of the Eastern United States. 6th Ann. Report U. S. Geol. 


Surv. (1884-85) p. 359. 
Beaches and Tidal Marshes of the Atlantic Coast. National Geographic Monographs, 


ino. 4 (1895) p. 137. 
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The history of the Quamquisset marsh has been almost the reverse of 
this. "The fresh water flora of a Chamaecyparis bog, which was cut 
into at one end by wave erosion, was killed back for a considerable 
distance from the sea. In consequence, the deposition of peat in this 
part of the bog was practically stopped, although it was not interrupted 
further inland. Ultimately a sloping surface was established. When, 
by subsidence of the whole area, the lowest part of this slope reached 
the high tide level, Spartina patens and Juncus Gerardi occupied it. 
After further subsidence, Spartina glabra replaced these two species, 
which moved farther up the slope. In this case it will be noticed that 
the order of the two zones from the sea landward is the same as in a 
typical salt-marsh, but that the vertical arrangement of the strata is 
just the reverse. ' 

Under ordinary circumstances, the growth in thickness of Spartina 
patens turf is very rapid, and easily keeps pace with the lowering of a 
marsh surface by subsidence, but at Quamquisset Harbor very little 
silt is brought in by the inflowing tides and still less is derived from the 
surrounding slopes, so that the salt-marsh deposits consist of a densely 
matted mass of root stocks at most a few inches thick. In more 
typical salt-marshes the Spartina turf usually contains far more silt 
than organic matter, and is therefore less compact. 

Between the two zones of markedly halophilous plants and the fresh 
bog vegetation above high tide level occur two zones the flora of which 
consists of facultative halophytes. Among them are halophytes which 
grow as well in a non-saline as in a saline situation (e. g. Triglochin 
maritima, Ptilimnium capillaceum, etc.) and, conversely, plants which 
are typical of our upland fields and woodland (e. g. Aspidiwm Thely- 
pteris, Rhus Toaxicodendron). Athough these plants are subjected to 
great extremes of salinity (their varying ability to withstand which 
probably accounts for their zonation), the analytical data presented 
below show that in at least the upper of the two zones, the salinity at 
the height of the growing season is very slight indeed. In this connec- 
tion the conclusions of Kearny ! and of Olsson-Seffer ? in regard to the 
salinity of soil water on sea beaches have an important bearing. Briefly 
summarized, they are a's follows: — 1) that the salinity of the soil water 
of the middle and upper beaches is in reality very slight, but, as in the 
transition zones of the salt marsh, subject to great fluctuations; 2) 

1 Are Plants of Sea Beaches and Dunes true Halophytes? Bot. Gaz. xxxvii (1904), 


p. 424. 
2 Relation of Soil and Vegetation on Sandy Sea Shores. Bot. Gaz. xlvii (1909), p. 85. 
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that the plants of sea beaches are not generally halophytes, in the same 
sense that the plants of inland saline situations are, but are for the 
most part merely such plants of normally non-saline habitats as are 
able to withstand a high salt concentration without injury. These 
conclusions, considered in conjunction with the fact that a large pro- 
portion of the species of the beach and transition zone floras, although 
not necessarily always found within the limits of tide water, are, 
nevertheless, seldom found more than a few miles from the ocean, 
suggest that we may have to alter somewhat our conception of what 
constitutes a halophyte. The broad geographic ranges of the plants 
of these two transition zones (in part the same species as those which 
occur at the head of tide water in the region of the Bay of Fundy *) 
can not be correlated with their adaptability to growth in highly saline 
situations. If, however, we consider not absolute salinity but the 
ratio of saline constituents in the soil water, irrespective of absolute 
concentration, the possibility of correlating geographic range with 
physiological. requirements becomes much greater. A moment’s 
inspection of an analysis of an average soil water (in which the concen- 
tration of mineral salts is very slight), will show how comparatively 
small an admixture of sea water would suffice to bring the ratio of 
elements into approximate agreement with sea water. Further 
addition of sea water would increase absolute salinity, but would 
change ratios very slightly. May it not be a useful working hypothesis 
that sea water, in whatever dilution, is physiologically normal with 
regard to the plants of salt marshes and sea beaches, and that their 
usual local distribution is due altogether to the operation of factors 
other than chemical? he writer hopes to carry out some experi- 
mental work along the line of this suggestion. The constitution of 
soil water is influenced many miles inland by salt spray from the ocean. 
“The normal chlorine, or maximum proportion of chlorine (present 
as common salt or sodium chloride) which may exist in an uncon- 
taminated water, usually varies inversely as the distance from the sea, 
the range for Massachusetts being from 2.42 parts per 100,000 at 
Provincetown... .to 0.06 parts in Berkshire County. The normal 
chlorine not only depends upon proximity to the coast, but it is high- 
est on the salient and most exposed parts of the coast, where the surf 
breaks heavily and the salt spray is wafted inland most freely.” ? 


1Ganong. The Vegetation of the Bay of Fundy Salt and Dyked Marshes; an Hco- 
logical Study. Bot. Gaz. xxxvi (1903), pp. 161, 280, 349, and 429. 
2W.0O.Crosby. U.S. Geol. Surv. Water Supply and Irrigation paper No. 114 (1905) 
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The non-halophilous vegetation of the fresh part of the bog may be 
somewhat arbitrarily divided into two zones at the point where Chamae- 
cyparis drops out of the flora. The zonation here appears to be due 
to the increasing quantity of salt in the bog water as high tide level is 
approached. The flora of the landward zone is essentially of the 
same composition as in those Chamaecyparis bogs of the region which 
are not open to the direct influence of the sea. Since certain of its 
species are more sensitive to the action of salt than others, they drop 
out of the flora at varying distances seaward. ‘That portion of the 
fresh part of the bog between the Chamaecyparis zone and the transi- 
tion zone is composed of certain relicts from the flora of the Chamae- 
cyparis bog, together with invaders from other fresh water habitats. 


The sketch map shows the six zones, designated, in order from 
the sea landward, A, B, C, D, E, and F. Plants which belong prop- 
erly to none of these zones occur in standing water of the marginal 
fosse,— a well marked topographical feature in the fresh part of the 
bog, which is by no ‘means obliterated in the upper part of the salt 
marsh. 

In the following lists it has been convenient to group the plants of 
some of the zones according to manner of growth, as, for example, 
those of zone F into trees, shrubs, herbs and mosses. Where this has 
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been done, the species of each group are arranged as nearly as possible 
in the order of their abundance and the groups are separated by lines. 
A. Spartina glabra var. pilosa Merr. 

Limonium carolinianum (Walt.) Britton. 

Spergularia canadensis (Pers.) Don. 

Salicornia mucronata Bigel. 

Salicornia europaea L. 

Salicornia ambigua Michx. 
At the edge of the marsh where the waves have thrown up a little 
gravel occur also: . 

Spartina patens (Ait.) Muhl. 

Distichlis spicata (L.) Greene. 


B. Spartina patens (Ait.) Muhl. 

Distichlis spicata (L.) Greene. 

Juncus Gerardi Lois. 

Limonium carolinianum (Walt.) Britton. 

Triglochin maritima L. 

Gerardia maritima Raf. 
Low muddy spots within this zone, from which tide water drains more 
slowly than from the Spartina patens turf, contain part or all of the 
following flora. ‘They should perhaps be associated with zone A. 

Limonium carolinianum (Walt.) Britton. 

Triglochin maritima L. 

Plantago decipiens Barneoud. 

Spergularia canadensis (Pers.) Don. 

Gerardia maritima Raf. 

Spartina glabra var. pilosa Merr. 

Distichlis spicata (L.) Greene. 

Scirpus campestris var. paludosus (A. Nels.) Fernald. 
At the landward edges of this zone, the water becomes much less salt. 
Here the Spartina patens and Juncus Gerardi grow much taller, and are 
associated with Agrostis alba var. maritima (Lam.) G. F. W. Mey. 


C Scirpus americanus Pers. 
Triglochin maritima L. 
Spartina patens (Ait.) Muhl. 
Pluchea camphorata (L..) DC. 
Ptilimnium capillaceum (Michx.) Raf. 
Galium Claytoni Michx. 
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Cyperus Nuttallii Eddy. 

Hypericum virginicum L. 
Whitened wrack, left by the winter storms, is covered with Atriplex 
patula var. hastata (L.) Gray. In unusually wet places, and near 
the marginal ditch, occur the following species: 

Eleocharis palustris (L.) R. & S. 

Agrostis alba var. maritima (Lam.) G. F. W. Mey. 

Cyperus Nuttallii Eddy. 

Pluchea camphorata (L.) DC. 

Juncus pelocarpus Mey. 

Juncus acuminatus Michx. 
Two mosses which grow in the landward part of this zone, but are 
really characteristic of the next zone, are: 

Sphagnum (near Sphagnum dasyphyllum Warnst.). 

Amblystegium riparium (L.) Br. & Sch. 


D. Spartina Michauxiana Hitche. 
Scirpus americanus Pers. 
Cyperus Nuttallii Eddy. 
Rhus Toxicodendron L. 
Ptilimnium capillaceum (Mx.) Raf. 
Agrostis alba var. maritima (Lam.) G. F. W. Mey. 
Hypericum virginicum L. 
Polygonum hydropiperoides Michx. 
Aspidium 'Thelypteris (L.) Sw. 
Decodon verticillatus (L.) Ell. 
Vaccinium macrocarpon Ait. 
Polygala cruciata L. 
Juncus canadensis J. Gay. 
Pluchea camphorata (L.) DC. 
Apios tuberosa Moench. 


Sphagnum (near Sph. dasyphyllum Warnst.). 

Amblystegium riparium (L.) Br. & Sch. 

Sphagnum (near, Sph. obesum (Wils.) Warnst.). 
Along this zone, the marginal ditch contains: 

Typha latifolia L. 

Agrostis alba var. maritima G. F. W. Mey. 

Eleocharis palustris (L.) R. & S. 
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E. Clethra alnifolia L. 
Mpyrica carolinensis Mill. 
Rhus Toxicodendron L. 
Vaccinium macrocarpon Ait. 
Gaylussacia baccata (Wang.) K. Koch. 
Gaylussacia frondosa (L.) T. & G. 
Ribes oxyacanthoides L. 
Pyrus arbutifolia var. atropurpurea (Britton) Rob. 


Osmunda cinnamomea L. 
Aspidium Thelypteris (L.) Sw. 
Rhynchospora alba (L.) Vahl. 
Eriophorum virginicum LL. 
Drosera rotundifolia L. 
Lysimachia terrestis (L.) B. S. P. 
Epilobium palustre L. 


Sphagnum imbricatum var. cristatum f. fuscescens Warnst. 
Sphagnum acutifolium var. rubrum Brid. 
Sphagnum amblyphyllum var. parvifolium f. tenue sf. capitatum 
Grav. 
Cladonia rangiferina (L.) Web. 
Cladonia alpestris (L.) Rabenh. 
Along this zone the marginal ditch contains: 
Sphagnum cymbifolium var. virescens Warnst. 
Typha latifolia L. 
Glyceria canadensis (Michx.) ‘Trin. 
Decodon verticillatus (L.) Ell. 


F. Chamaecyparis thyoides (L.) B.S. P. 
Acer rubrum L. 
Betula alba var. cordifolia (Regel) Fernald. 
Salix rostrata Richards. 


Clethra alnifolia L. 

Mpyrica carolinensis Mill. 

Rhus Vernix L. 

Hamamelis virginiana L. 
Rhododendron viscosum. (l..) Torr. 
Ilex verticillata (L.) Gray. 
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Ilex laevigata (Pursh) Gray. 

Ilex glabra (L.) Gray. 

Pyrus arbutifolia var. atropurpurea (Britton) Rob. 
Vaccinium corymbosum L. 

Viburnum cassinoides L. 

Rhus Toxicodendron L. 

Kalmia angustifolia L. 

Lyonia ligustrina (L.) DC. 


Osmunda cinnamomea L. 
Aspidium helypteris (L.) Sw. 


Sphagnum medium var. purpurascens Warnst. 
Sphagnum flavicomans (Card.) Warnst. 
Sphagnum imbricatum var. cristatum f. fuscescens Warnst. 
In the marginal fosse at the head of the bog grow: 
Sphagnum imbricatum var. affine (R. & C.) Warnst. 
Sphagnum pulchricomum v. pulcherrimum f. sphaerocephalum 
Warnst. 
Onoclea sensibilis L. 


The chief interest of the foregoing lists will lie in the fact that the 
chlorine content of the bog water was determined at the boundaries 
of the zones, and at the point of each zone where its characteristic 
flora was best developed. The few such data which have been pub- 
lished regarding littoral floras refer, for the most part, not to marshes 
or bogs but to the strand, where the conditions of plant growth are 
very different. ‘The amount of sea water which would have to be 
mixed with pure water in order to bring the chlorine content of any 
given sample up to the value found by analysis was calculated on the 
basis of a chlorine content of 1.82% for sea water. The samples were 
collected along the longitudinal axis of the bog, from holes made by 
pushing a post into the peat to the desired depth. After the water in 
the holes had attained its level and had settled somewhat, a sample 
was taken from each with a pipette. Chlorine was determined by 
titration with tenth normal silver nitrate, using potassium chromate 
as an indicator. An obscure end point of the reaction due to the 
coffee color of the water was avoided by greatly. diluting each sample 
and by making titrations by artificial light. It was not even necessary 
to filter the samples. In the following table of results, an asterisk 
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indicates that a zone is more or less regularly inundated by sea water 
at high tide. Appropriate values for sea water are not filled in, how- 
ever, because the fresh water table underlies the whole marsh, and 
would, in fact, coincide with its surface if it were not for downward 
displacement by sea water left on the marsh after high tide. Even at 
the line of stumps along the water’s edge, peat from below low tide 
level is appreciably less salty to the taste than that from higher up. 
It may be that the salt concentration in the water from which deep 
rooting species draw their supply is much less than in sea water. 


Cl. concentration % sea water DOU Dene 
Sea- Inland Sea- | C Inland Bear Oo Inland 
ee Yo Wea, Pon yo | Make * (he ene |Oeeeet Pinnis 

A * * x * * * * * * 
Be eee lo * | * |112 * | * | 2110 
C Aue sae ie LT 0.51} 0.48 2110 | 102 95 
D | sts | afr | 8s |) 048] 0.82) 1.12] 95] 180 | 220 
Been esa a ara ),‘ose yl’ 082i 220.1480" ieo 
Flea | see | ribo he 82| 0.18) 0.12 || 180 | 36.) 21 


In explanation of this table little need be said. The first three 
columns give the amount of chlorine found on titration, the second 
three columns the corresponding admixture with sea water, assuming 
the normal chlorine of the ground water to be negligible, and the last 
three columns give the approximate increase in osmotic pressure which 
would correspond to such admixture. Perhaps the most remarkable 
fact shown is that in the transition zone, D, the salinity is less than in 
the next zone landward. Of course this would not be true all the year 
round. ‘That such a condition may sometimes obtain is due to the 
fact that zone D marks the line of intersection of the fresh water table 
and the marsh surface. Along this line there is constant upward 
seepage of fresh water, which washes away salt spray which is blown 
upon the surface. In zone E, on the other hand, the water table is 
below the surface and all salt spray sinks in, to be removed only by 
downward displacement. ‘here is furthermore constant evaporation 
of capillary water from the surface in zone E, which results in an 
accumulation of salts at the surface, during dry weather. It is obvious 
that from zone D landward the osmotic pressures are too slight to 
influence the distribution of the flora. 
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The evidence afforded by the Quamquisset bog in regard to coastal 
subsidence remains to be considered. A line of soundings along the 
longitudinal axis of the bog disclosed a brown Sphagnum peat contain- 
ing so many stumps and prostrate logs of Chamaecyparis that it was 
only with difficulty that a spot could be found where the sampling 
apparatus! could be pushed down to the sandy bottom without encoun- 
tering wood. At the narrowest part of the bog, the center of zone D, 
and from here all the way to the water’s edge, where the stumps shown 
in Plate 82? have been exposed by erosion, there are large stumps 
and logs within a foot of the surface. In this part of the bog the 
soundings showed depths from eight to fourteen feet, but in most of 
the holes the peat sampler encountered not the bottom, but wood. 
A bottom of moderately fine sand, like that found in the upper part of 
the bog, was reached by a fourteen foot sounding made at the extreme 
seaward edge of the marsh, at a point outside the escarpment, where 
the surface is about two feet below extreme high tide level. ‘This 
proves that there has been no undercutting of the peat by wave action. 
By wading into the water a short distance, at low tide, the peat bottom 
was found to be soft and yielding beneath the layer of gravel and 
boulders which the waves have thrown upon it. From zone D land- 
ward to the living Chamaecyparis trees the soundings varied from 7.5 
to over 15 feet. ‘T'wo or three feet of this depth is above high tide level. 
In this part of the bog, also, difficulty was found in reaching bottom 
on account of wood, which in several cases was encountered at a depth 
of 15 feet. 

If we accept as the greatest depth of the bog the fourteen feet found 
at the very edge of the beach, and add to that depth two feet as the 
maximum height of the tide above the surface at the point where the 
sounding was made, we get sixteen feet as the depth to which peat 
extends below high tide level. It has already been pointed out that in 
Chamaecyparis bogs where the peat contains wood from bottom to 
top, the water table originally coincided with the floor of the depression. 
When peat commenced to form in the Quamquisset bog, the floor of 
the depression must have been at least at high tide level, i. e., sixteen 
feet higher than at present. We must admit, therefore, a subsidence 


1'The peat sampler used was that devised by Davis, described in Report Mich. Geol. 
Surv. for 1906, p. 317 

2 This photograph is reproduced through the kindness of Mr. A. H. Moore, who made 
a special trip to Woods Hole in order to take it. 
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of at least sixteen feet, (probably more), since the first peat was laid 
down. Only two other suppositions could possibly be made: 1) that 
the Chamaecyparis grew in sixteen feet of water (!), or 2) that the 
water table sloped away from high tide level and was sixteen feet below 
it at a distance surely less than half a mile from the sea. The latter 
proposition is almost as absurd as the former, since in the loose drift 
deposits of the Cape Cod district the water table reaches the surface at 
approximately high tide level, and its gradient is always toward the sea. 

In Shaw’s paper (1. ¢.) bog “x’’ is described as a Chamaecyparis 
forest on a floating mat, covering a pond, the center of which is still 
open water. ‘That this is not correct has already been pointed out. 
The condition of this bog is not that of youth, but of old age. On 
account of the fact that it is not far above sea level, the surface of the 
water table, approaching sea level as a limiting state, has remained 
almost stationary, while the land has subsided. The growth of peat 
has not kept pace with the (relative) rise of the water, and the result 
is that the bog is being drowned. The pond at the center is increasing 
in diameter and water stands two or three feet deep among the trees 
during much of the year. This bog is as truly a record of the subsi- 
dence of the region as the Quamquisset bog. 

From a study of the Quamquisset bog a very rough idea can be 
gained of the rate at which subsidence has taken place. If we accept 
Shaler’s estimate of a tenth of an inch a year as the rate of peat deposi- 
tion (under varying conditions it may be much more or much less than 
this), a period of approximately 2300 years would have been required 
for the growth of sixteen feet of peat below high tide level (zones A-D) 
and three feet above high tide level (zones D-F). If we assume that 
during this time the subsidence has been the logical minimum, sixteen 
feet (i. e., that the bottom of the bog when peat began to form was at 
high tide level,— an improbable supposition) we obtain as the rate of 
subsidence eight and a half inches per century. This estimate 
accords with that reached by Prof. C. A. Davis, who has made in- 
vestigations at other points on the New England Coast. A brief 
statement of his views in regard to the botanical and geological history 
of the New England salt-marshes has already appeared,' but a more 
complete account may be expected in an early number of Rhodora. 

WasHinecTon, D. C. 


1 Bull. U. S. Geol. Surv. 376 (1909) pp. 19-20. 
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SOME POINTS OF NOMENCLATURE IN TRIENTALIS 
AND RUBUS. 


W. H. BuancHaRrD. 


Botanists seem to have overlooked the name Trientalis borealis 
given to the star-flower by Rafinesque in 1808 (Medical Repository 
of New York, p. 354). They still use the varietal name of Persoon 
made specific by Pursh in 1814, and the recent edition of Gray’s 
manual designates it Trientalis americana (Pers.) Pursh so as to do 
justice to Persoon as well.as to Pursh. Rafinesque did not describe 
it but referred as did Persoon and Pursh to Michaux’s description. 
Michaux called it T. europaea L. and decided that it did not differ 
from the European plant sufficiently to be separated. He briefly 
gave the variation of the American plant from the European and this 
constituted his description. Persoon’s description of his var. ameri- 
cana “fol. angusto-lanceolatis” is verbatim Michaux’s, and Pursh 
simply added to Persoon’s description ‘‘acuminatis obliquis.” 

In accordance with Article 49 of the Vienna Rules the name T- 
entalis borealis Raf. is the one which should be used for our American 
star-flower, since it was the earliest given to the plant in its now gen- 
erally accepted specific rank. 

The American red raspberry was first named as a variety of Rubus 
idaeus L. by Richardson in the Appendix to Franklin’s Journey, 1st ed., 
1823, p. 739.’ He called it var. canadensis and referred to Willdenow 
and Pursh, and in the second edition of Franklin’s Journey, p. 747 he 
accepted Michaux’s disposition of it as R. strigosus and wrote a full 
description of it making it certain just what plant he meant. This 
second edition was published in the same year as the first and differs 
from it only in the botanical appendix which is slightly changed and 
considerably enlarged, his description of Rubus triflorus and of several 
other new species appearing in it. Var. canadensis Rich. should 
therefore be substituted for the later var. aculeatissimus [C. A. Mey.] 
Regel & Tiling in the New Manual. 

Rafinesque was again first in the field with a specific name for the 
running raspberry, Rubus triflorus Richardson (R. americanus (Pers.) 
Britton). In 1811, in the Medical Repository of New York, p. 333, 
he proposed R. pubescens as a name for the plant described by Michaux 
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as R. saxatilis, var. canadensis. R. pubescens Raf., being the earliest 
specific name for the plant in question, should, according to the above 
cited article of the Vienna Rules, stand as the valid designation of the 
species. 

WESTMINSTER, VERMONT. 


EXCRETION OF SODIUM CHLORIDE BY SPARTINA 
GLABRA ALTERNIFLORA. ' 


A. B. Kiueu. 


WHILE at the Atlantic Coast Marine Biological Station at St. 
Andrews, New Brunswick, this summer (1909), I noticed that the 
leaves of Spartina glabra alterniflora (Loisel.) Merr., growing in a brack- 
ish marsh, had an abundance of crystals upon them. Upon scraping 
off some of these crystals and tasting them I found that they had the 
characteristic taste of Sodium chloride, and examination with a lens 
showed that they were cubes. 

Although it struck me that the salt had been excreted by the leaves, 
I thought that (as it was at the time low tide, and the tide there rises 
from twenty-three to twenty-eight feet) possibly the plants were sub- 
merged at high-tide, and that the salt was deposited upon the leaves 
while they were submerged. So I returned to the marsh at high tide 
and found that the state of the tide made practically no difference in 
the level of the water in the marsh. I examined all the other species 
in the marsh carefully but failed to find any crystals upon them. 

I then took some of the leaves to the Laboratory, cleaned them 
thoroughly, and placed the cut end of one in fresh-water and of the 
other in sea water over night. In the morning both had a large num- 
ber of crystals upon them, there being however more upon the one 
placed in sea water than upon the other. That they formed at all 
upon the leaf placed in fresh water showed that there must have been 
a remarkable concentration of salt in the tissues of the leaf. I, no- 
ticed that the great majority of the crystals were in the grooves of 
the leaves, there being however some upon the carinae. 

I removed the leaf from the sea-water, cleaned it carefully, watched 
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it closely through a lens and soon observed minute droplets of solution 
appearing at intervals along the grooves. I held a portion of the leaf, 
upon which were several droplets, tightly upon my finger and noticed 
that the heat of my finger caused a little water to evaporate and that a 
cubical crystal formed, which was nearly as large as the droplet had 
been. I repeated this operation some twenty times, and found out 
how it was that some of the crystals were upon the carinae, for when 
a large drop evaporated it did not form a single large crystal, but 
formed four small ones, two of which were deposited upon the top of 
each ridge which bordered upon the groove. 

Next I brought three entire plants to the Laboratory, cleaned one 
thoroughly of all crystals, and placed their roots in sea water. The 
next three days were foggy and the droplets excreted by the specimen 
which I had cleaned off remained as such, while the crystals on the 
other two specimens deliquesced. But on the fourth day the weather 
was dry and crystals appeared abundantly on all three plants. 

I again cleaned off a leaf of the plant from which I had previously 
removed the crystals, and placing it over my finger watched the droplets 
-emerge and the crystals form. 

I then tested some of the juice of the leaf with AgNO, and got a 
heavy white precipitate which was insoluble in HNO,, thus showing 
an abundance of chlorides. The solution excreted by the leaf gave an 
even heavier precipitate. Further than this very rough analysis I was 
unable, on account of lack of reagents, to carry my chemical investiga- 
tions. 

Some portions of leaves I fixed in chromo-acetic solution, brought 
them to our Botanical Laboratory, imbedded in paraffin and made 
sections in three planes to see if water-pores were present. I found 
that they were not, but that stomata were abundant and had very large 
intercellular spaces beneath them. The stomata are situated mostly 
near the bottom of the grooves. ‘The grooves are very deep and have 
numerous small epidermal projections upon their walls. 


BoranicaL DEPARTMENT, 
Queen’s University, Kingston, Canada. 
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MATRICARIA INODORA, VAR. SALINA IN MASSACHU- 
SETTS. 


WALTER DEANE. 


On October 4, 1909, in company with Mr. C. F. Batchelder, I made 
a botanical trip to the extensive stretch of made land in South Boston, 
familiarly known as the “‘South Boston Flats.” This large area is 
bordered by railroad tracks and grain elevators and is bounded on one 
side by the harbor. It is therefore a famous spot for introduced 
plants and has been a favorite mecca for botanists. Among other 
interesting plants which we found was a Matricaria which has been 
growing there for a number of years and is extremely abundant. Mr. 
C. E. Perkins collected it as early as 1882. .It has been known as 
Matricaria inodora L. by the various collectors. 

I later submitted specimens of this plant to Prof. M. L. Fernald 
who noticed that it differed from typical Matricaria inodora and, on 
comparison, found it to be M. inodora L., var. salina (Wallr.) DC. 
This variety was first described by Wallroth in Schedulae Criticae de 
Plantis Florae Halensis selectis, in 1822, page 485, as ‘‘ Pyrethrum 
inodorum 2. salinum W. pinnis foliolorum linearibus confertissimis 
brevibus mucronatis subtus parce pilosis,” etc. De Candolle in the 
Prodromus, VI, 1837, page 52, refers to the plant as a variety of 
Matricaria inodora L. with the following description, ‘‘caule rubente, 
foliorum lobis brevioribus crassiusculis confertis.” The short, crowded, 
thick lobes of the leaves readily distinguish it from the typical M. 
inodora which has much longer, less crowded, and thinner lobes of 
the leaves. Measurements of the ultimate lobes of typical leaves of 
European specimens show the average length to be 9.4 mm. for M. 
inodora and 3.3 mm. for M. inodora, var. salina. The variety, like 
true M. inodora, is an annual and is now generally distinguished by 
European authors from M. maritima L., a perennial species with which 
M. inodora, var. salina was formerly confused. 

Matricaria inodora 1., var. salina (Wallr.) DC. inhabits the saline 
regions of Europe and is now reported apparently for the first time from 
America. It is interesting to note that plants occurring in the halo- 
phytic regions of Europe are adapting themselves to similar conditions 
in this country, as is illustrated by the plant under consideration and 
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also by Bassia hirsuta (L.) Aschers, growing abundantly on the South 
Boston Flats and recorded in RHopora, xi. 120. 1909, by Mr. C. H. 


Knowlton. 
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E. articulata read E. articulatum. 
E. sativum read E.,SATIva. 
Parnassia grandiflora read Parnassia grandi- 


folia. 


“Linotpes R. read LinotpgEs Roth. 


GRAC{LIOR read GRACILIUS. 

49 read 48. 

51 read 50. 

Benth read Bieb. 

A. depaup. read A. parviceps. 
tennesseensis READ Vimineus. 

Vol. 12 read Vol. 11. 

V. Oxycoccus read V. Oxycoccos. 
FRAGILE read FRAGILIS. 
Sisyrhinchium read Sisyrinchium. 
vulgaris read rivularis. 

B read B. 

G. E. Dinsmore read J. E. Dinsmore. 
G. E. Dinsmore read J. E. Dinsmore. 
cinnamonea read cinnamomea. 
Ravenellit read Ravenelti. 


Vol. 11, no. 131, including pages 201 to 220, was issued 3 December, 1909. 
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Abies, 168; balsamea, 201-203, A new 
Variety of, 201, var. phanerolepis, 
203; Fraseri, 203. 

Abietineae, 167, 169-172. 

Acacia angustissima, var. hirta, 49. 

Account of certain noteworthy Fea- 

_ tures in the Habitat of Rhodora, 173. 

Acer rubrum, 231. 

Aceraceae, 50. 

Actaea alba, 94; 
neglecta, 94. 

Addition to the Flora of New Jersey, 
An interesting, 121. 

Additional Notes on Plants of Chester- 
ville, Maine, 30. 

Adenarium, 112; marina, 113; mari- 
timum, 112, 115; peploides, 112, 113. 

Aegagropila, 18, 149, 150. 

Aegagropiles marines, 149, 150. 

Agathis, 170. 

Agrimonia striata, 95. 

Agropyron, 27, 38; pungens, 39, 131. 

Agrostis, 27; alba, var. maritima, 88, 


rubra, 94, forma 


229,230; borealis, 88, var. ma- 
crantha, 88; hiemalis, 88. 

Albizzia, 49. 

Alder, 176. 

Alfalfa, 28. 


Alga, Green, 196; Red, 17. 

Algae, 61-63, 128, 132, 150, 151, 196. 

Algal or boghead Coals, On the Nature 
of so called, 61. 

Algological Prophecy fulfilled, 196. 

Alopecurus geniculatus, 88. 2 

Alsine peploides, 113, subsp. oblongi- 
folia, 114. 

Amanita caesarea, 124; muscaria, 129. 


Amaranthus blitoides, 179; graecizans, 


130; retroflexus, 130. 

Amarantus, 44. 

Amaryllidaceae, 75. 

Amblystegium riparium, 230. 

Ambrosia psilostachya, 30. 

Amelanchier, 27, 131; canadensis, 94, 
var. Botryapium, 47, var. tomentula, 
47; oblongifolia, var. micropetala, 
131; oligocarpa, 94. 

America, Representatives of Potentilla 
anserina in eastern, 1; The Varia- 
tions of Arenaria peploides in, 109. 


American Crataegi in the Species 
Plantarum of Linnaeus, 181. 

Ames, O., Recent nomenclatorial 
Changes in the Genus Corallorrhiza, 
102. 

Ammadenia major, 114; 
109, 113, var. major, 114. 

Ammodenia. See Ammadenia. 

Ammophila, 131; arenaria, 88, 127. 

Amphicarpaea, 50. 

Amphicarpon, 37. 

Amphicarpum, 37. 

Anacampseros tryphylla, 46. 

Anagallis, 127. 

Anaphalis margaritacea, var. occiden- 
talis, 99. 

Andraea petrophila, 117. 

Andreaeales, 16. 

Andrews, A. L., Bryophytes of the Mt. 
Greylock Region,— IV, 116. 
Andromeda glaucophylla, 97, 159; 

polifolia, 159. 

Anemone, 130; parviflora, 93. 

Angelica atropurpurea, 96. 

Annonaceae, 44. 

Annual Field Meeting of the Vermont 
Botanical and Bird Clubs, 124. 

Anonaceae, 44. 

Another Mushroom Book, 121. 

Anserina, 48; argentea, 48; concolor, 
48; grandis, 48; litoralis, 48; pa- 
cifica, 48. 

Antennaria, 130; plantaginifolia, 130. 

Anthemis Cotula, 130. 

Anthoceros punctatus, 195. 

Anthocerotales, 16. 

Apios tuberosa, 129, 230. 

Apocynum medium, 83. 

Apolozia, 16. 

Apple, 32. 

Aquilegia, 130. 

Arabis Drummondi, 14. 

Aralia hispida, 96; nudicaulis, 96. 

Araucaria, 170. 

Araucarian Wood, Paracedroxylon, a 
new Type of, 165. 

Araucarineae, 166, 168-171. 

Araucariopitys, 169, 170. 

Araucarioxylon, 168, 170. 

Aretium, 130, minus, 60. 


peploides, 
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Arctostaphylos alpina, '97; Uva-ursi, 
128 


Arenaria, 109, 112, 113, 184; diffusa, 
114; eroenlandica, 184; lateriflora, 
93; littoralis, 113; maritima, se 
peploides, 109- 114, in America, 
The Variations of, 109, .var. diffusa, 
110; 112) M4 var major, Thi 112° 
114, var. maxima, 113, var. robusta, 
114; portulacea, 113;  sitchensis, 
114; stricta, 184, in New Hamp- 
shire, The Status of, 184. 

Arethusa, 30, 76; bulbosa, 30, 76, 92. 

Argentina, 1, 2; Anserina, 3-5, 8, var. 
concolor, 8, var. grandis, 9; argentea 
3-5, 8; Babcockiana, 3, 6; Egedii, 
3, 6, 9; litoralis, 3, 6,9; occidentalis, 
3, 6; pacifica, 3, 6, 7, 9; subarctica, 
3 8, 9; vulgaris, 8. 

Arnica unilaschcensis, 141. 

Arnoseris minima, 61. 

Aronia, 47. 

Artemisia caudata, 130; ludoviciana, 
30; procera, 60; Stelleriana, 130. 

Asclepias amplexicaulis, 129; incar- 
nata, var. pulchra, 129; syriaca, 
130; tuberosa, 129. 

Ascyrum, 52. 

Asparagus officinalis, 131. 

Asperula galioides, 57; glauca, 57. 

Aspidium, 27, 86; acrostichoides, 36, 
var. incisum, 35, 36; Filix-mas, 86; 
fragrans, 13, 14; marginale, var. 
Davenportii, 36; Schweinitzii, 36; 
simulatum, 36; spinulosum, var. 
ee 36; Thelypteris, 226, 230- 


ioe Filix-foemina, 86. 

Aster, 31, 131; depauperatus, 57, 59, 
240, var. parviceps, 58, 59, var. 
pusillus, 59; dumosus, 31, A pubes- 
cent Variety of, 31, var. Dodgei, 31, 
58, 60, var. strictior, 31; ericoides, 
59, var. depauperatus, 59, var. 
parviceps, 59, var. pusillus, 59; hir- 
suticaulis, 61; ianthinus, 61; multi- 
florus, 61; multiformis, 61; nemoralis, 
58, 61, 86, 99; nobilis, 61; panicula- 
tus, var. cinerascens, 31; parviceps, 
57-59, 240, var. pusillus, 59; puni- 
ceus, var. oligocephalus, 99; radula, 
99, var. strictus, 99; . spectabilis, 
57-59; -surculosus, 58, 59, 181; 
umbellatus, 99; violaris, 61. 

Astragalus tennesseensis, 61. 

Atriplex patula, var. hastata, 121, 230. 

Atropa physalodes, 56. 
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Baeomyces aeruginosus, 217; byssoides, 
215; ericetorum, 215, 217: placo- 
phyllus, 215; roseus, 215. 

Baldwinia, 60. 

Balls of vegetable Matter from sandy 
Shores, 149. 

Balm of Gilead, 127. 

Balsam Fir, 201. 

Baneberries, 27. 

Barbarea, 134, 138, The North Ameri- 


can Species of, 134; americana, 
134-137, 140; arcuata, 134, 135, 
138; Barbarea, 139, var. stricta, 


140; bracteosa, 138; gracilis, 136, 
137, 140; hirsuta, 139, lyrata, 138, 
139; orthoceras, 137, 138, 140, 141, 
var. dolichocarpa, 140; parviflora, 
135; planisiliqua, 138, 141; planta- 
ginea, 139; praecox, 134-136, 140; 
stricta, 134-137, 139, 140; taurica, 
138; verna, 134-186, 139,. 179; 
vulgaris, 184-139, var. arcuata, 138, 
141, var. brachycarpa, 136, 139, var. 
bracteata, subvar. hirsuta, 139, 
var. gracilis, 137, 140, var. hirsuta, 
139, var. longisiliquosa, 136, 137, 
139, subsp. rivularis, var. longisili- 


quosa, 139, var. stricta, 139, 140, 
subsp. vulgaris, var. longisiliquosa, 
136, 240. 


Barbula gracilis, 117; rigidula, 117. 

Bartlett, H. H., The geographic 
Ranges of certain Junci Poiophylli, 
155; Nolina in the south Atlantic 
States, 80; Note on Oxalis stricta, 
var. viridiflora, 118; Rupture of the 
Exoperidium in Calostoma Raven- 
elii, 197;, The submarine Chamae- 
cyparis Bog at Woods Hole, Massa- 
chusetts, 221. 

Bartonia, 74; iodandra, 87, 97. 

Bartram, E. B.. An interesting Addi- 
tion to the Flora of New Jersey, 121; A 
Teucrium new to Massachusetts, 148. 

Bassia hirsuta, 120, 121, 239. 

Basswood, 28. 

Batchelder, F. W., Scirpus lineatus in 
New Hampshire, 200. 

Beach Plum, 127, 182. 

Bearberry, 128. 

Beckmannia, 38. 

Belle Isle Cress, 140. 

Bellincinia, 16. 

Berberis, 130. 

Betula alba, 13, var. cordifolia, 231; 
microphylla, 93; nana, var. Mich- 
auxli, 93. 
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Biatoria globifera, 100. 

Bidens connata, var. petiolata, 60. 

Black Spruce, 175, 201. 

Blackberry, 128, 130, 182. 

Blanchard, W. H., Some Points of 
Nomenclature in Trientalis and 
Rubus, 236. 

Bog at Woods Hole, Massachusetts, 
The submarine Chamaecyparis, 221. 

Boghead Coals, On the Nature of so 
called Algal, or, 61. 

Bogs, Cedar, 223; Chamaecyparis, 222, 
223, 225, 226, 228. 

Boletus, 129,-alveolatus, 123; edulis, 
123, var. clavipes, 123; Frostii, 123. 

Boston District, Reports on the Flora 
of the,— IV,.75, V, 204. 

Botanical Club, Annual Field Meeting 
of the Vermont, 124; Club, The 
winter Meeting of the Vermont, 27; 
Society, Meeting of the Josselyn, 179. 

Botrychium ternatum, var. rutae- 
folium, 13. - 

Brachyoxylon, 169-171. 

Brachyphyllum, 169, 171. 

Brachythecium rutabulum, 117. 

Brainerd, E., Another Hybrid between 
a white and a blue Violet, 115. 

Brake, 128. 

_ Brassica, 44; 
130. 

Brewster, W., Occurrence of the Skunk 
Cabbage in an unusual place, 63; 
Viola Brittoniana at Concord, Massa- 
chusetts, 107. 

Bromus inermis, 83, 121; 
130. 

Bryales, 16. 

Bryophytes of Connecticut, 15; of the 
Mt. Greylock Region,— IV, 116. 

Buckwheat, 28. 

Buxbaumiaceae, 16. 


Cabbage, Skunk, 63, 64. 

Calamagrostis canadensis, 88, var. 
acuminata, 88; hyperborea, 88; 
Pickeringii, 88. 

Callicarpa, 55. 

Callirhoé Bushii, 51; Papaver, 51. 

Calopogon, 76; pulchellus, 76, 92. 

Caltha palustris, 94. 

Calostoma, 197; Ravenelii, 197, 198, 
Rupture of the Exoperidium in, 197. 

Calypogeia, 16; fissa, 194; integristi- 
pula, 194; Neesiana, 193, 194; 
tenuis, 195; Trichomanis, 194, var. 
Neesiana, 193. 

Camelina microcarpa, 22. 


arvensis, 130; juncea, 


tectorum, 
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Campe Barbarea, 139, 140; stricta, 139. 

Canada Thistle, 130. 

Cape Cod, Notes on the Flora of Lower, 
125 


Caraway, 178. 

Carex, 131; arctata, 91; aurea, 90; 
brunnescens, 90; castanea, 90; 
Crawfordii, var. vigens, 14; crinita, 
var. gynandra, 179, var. minor, 179; 


deflexa, 90; exilis, 90; flacca, 40; 
glauca, 40; gracillima, 90, var. 
humilis, 90; hormathodes, var. 


invisa, 90, var. Richii, 83; lenticu- 
laris, 90; leporina, 90; leptalea, 90; 
limosa, 90; Michauxiana, 91, 179; 
muricata, 179; norvegica, 164; pau- 
ciflora, 90; paupercula, 90, var. 
irrigua, 90; polygama, 90; rariflora, 
90; retrorsa, var. Robinsonii, 13; 
rigida, 90, var. Bigelovii, 90; salina, 
var. cuspidata, 90, 179; saxatilis, 
var. miliaris, 91, var. rhomalea, 91; 
scirpoidea, 90; seorsa, 83; squar- 
rosa, 40; stellulata, 200; stipitata, 
200; trisperma, 90, var. Billingsii, 
83; typhina, 40; typhinoides, 40; 
vaginata, 90. 

Carrot, Wild, 128. 

Carum Carvi, 178. A color Form of, 178, 
var. atrorubens, 178, forma rhodo- 
chranthum, 178. 

Cassandra, 174. 

Cassiope hypnoides, 97. 

Castalia odorata, 129. 

Castilleia, 56. 

Castilleja pallida, var. septentrionalis, 
98 


Catnip, 127. 

Cedar Bogs, 223; White, 175. 

Cedroxylon, 168, 169, 171; transiens, 
169. 

Cedrus, 168. 

Celastraceae, 50. 

Centaurea nigra, 99, var. radiata, 99. 

Cephalozia, 16; bicuspidata, 117; 
divaricata, 193;  elachista, 191; 
erosa, 192; pleniceps, 195. 

Cephaloziella, 185, 192; bifida, 192; 
byssacea, 192; divaricata, 192, 193; 
elachista, 191, 1938; erosa, 192; 
Hampeana, 192, 193; myriantha, 
195; trivialis, 192, 193. 

Certain railroad Weeds of northern 
New Hampshire, 30. 

Cetraria nivalis, 100. 

Chaerophyllum procumbens, 52, 53; 
Tainturieri, 52, 53; texanum, 52, 53. 

Chaetomorpha, 196, 197; Chelonum, 
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196; herbipolensis, 196; Melagon- 
ium, 25. 

Chain Fern, 28. 

Chamaecyparis, 222, 223, 225, 228, 234, 
235; Bogs, 222, 223, 225, 226, 228, 
at Woods Hole, Massachusetts, The 
submarine, 221; thyoides, 225, 231. 

Chamaedaphne calyculata, 97. 

Chamaenirium, 144. 

Chamberlain, E. B., Meeting of the 
Josselyn Botanical Society, 179. 

Characium, 65, cylindricum, 66, 69, 70, 
72-74; ensiforme, 66, 67; gracilipes, 


65-67, 69, 70, 73, 74; Two new 
Species of, 65. 

Chelone glabra, 98. 

Chenopodiaceae, 120. 

Chenopodium album, 121; glaucum, 


30; leptophyllum, 179. 

Chesterville, Maine, Additional Notes 
on the Plants of, 30. 

Chiloseyphus pallescens, 195. 

Chiogenes hispidula, 97. 

Chorda, 151. 

Chordaria, 151. 

Chrysopsis falcata, 128. 

Cincinnulus Trichomanis, var. Neesiana, 
193. 

Cirsium arvense, 130; discolor, 130; 
lanceolatum, 130; muticum, 99, var. 
subpinnatifidum, 99; pumilum, 1380. 

Cissus incisa, 51. 

Cistaceae, 131, 132. 

Cladonia, 128, 212, 217; alcicornis, 
217; alpestris, 213, 215; 217, 231; 
alpicola, var. Karelica, 218, 219; 
amaurocrea, 214, 215;  bacillaris, 
212, 215, 217; bellidiflora, 213, 218, 
219; Boryi, 218; caespiticia, 213, 
215; cariosa, 213, 215, var. corticata, 
213, 215, 217, 218; carneola, 215; 
cenotea, 214, 215, var. furcellata, 
218; coccifera, 212, 215, 217, var. 
ochrocarpia, 215, var. pleurota, 215; 
cornucopioides, 217; cornuta, 213, 
215; erispata, 214; 215, 217; eris- 
tatella, 212, 215, 219, var. ochro- 
carpia, 215, 219, var. paludicola; 212, 
215, var. ramosa, 212, 215, var. 
vestita, 212, 215; decorticata, 218, 
21539 * deformis, 100) = 21862215; 
degenerans, 214, 215; delicata, 213, 
215; didyma, 212, 219; digitata, 
212, 215; fimbriata, 214, 215, 217, 
var. adspersa, 218, var. coniocrea, 
213, 215, 217, var: nemoxyne, 215, 
var. radiata, 214, 215, 217, var. 
simplex, 217, var. subulata, 2138, 215, 
var. tubaeformis, 217; flabelliformis, 
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219; foliacea, var. alcicornis, 214, 
216, 217; furcata, 213, 216-218, var. 
crispata, 217, var. palamaea, 213, 
216, 218, var. pinnata, 213, 216, 218, 
var. pungens, 218, var. racemosa, 
218, var. scabriuscula, 213, 216, 218, 
var. subulata, 218; glauca, 213, 216, 
218; gracilis, 214, 216-218, var. chor- 
dalis, 100, 213, 216, 218, var. dilace- 
rata, 216, 218, var. dilatata, 214, 218, 
var. elongata, 213, 216, 218, forma 
chordalis, 218, forma macroceras, 
218, var. hybrida, 218, var. verti- 
cillata, 218, forma symphycarpia, 
218; lepidota, 219; leptophylla, 
219; macilenta, 212, 216, 217, 219; 
mitrula, 213, 216, 219; multiformis, 
219; occurring in New England, 
Key to the Species and principal 
Varieties of, 212;. papillaria, 212, 
216; pityrea, 213, 214, 216, 218; 
polycarpia, 219; pulchella, 219; 
pyxidata; 214, 216, var. chlorophaea, 
216, var. pocillum, 219; rangiferina, 


218, 216, 231, var. alpestris, 217, 
var. sylvatica, 218; rangiformis, 
213, 216, 218; reticulata, 214, 
216, 218;  squamosa, 214, . 216, 


218, var. multibrachiata, 216, 218, 
var. muricella, 214, 216, 218, var. 
phyllocoma, 216, 218; subcariosa, 
213, 216, 218; sylvatica, 218, 216, 
218; \symphycarpa, 217, 218, 219; 
turgida, 100, 214, 216; uncialis, 
213, 216; verticillata, 214, 216, 218. 

Cladoniaceae, Preliminary Lists of 
New England Plants,— XXIII, 215. 

Cladophora, 18, 19; cartilaginea, 19; 
constricta, 19, 20; gracilis, 20; - 
graminea, 19, 20; Howei, 18, 20; 
microcladioides, 17, 20; New Spe- 
cies of, 17; pellucida, 19; rupestris, 
20. 

Cladorhiza, 103; maculata, 103. 

Cleome, 45. 

Clethra, 53; alnifolia, 231. 

Clintonia borealis, 91. 

Closterium rostratum, 67. 

Clover, Hop, 199. 

Club, The annual Field Meeting of the 
Vermont Botanical and Bird, 124; 
The winter Meeting of the Vermont 
Botanical, 27. 

Coals, On the Nature of so called algal 
or boghead, 61. 

Cochlearia officinalis, 94. 

Collema plicatile, 101, 102; pulposum, 
102. 

Collins, F. §., An algological Prophecy 
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fulfilled, 196; New Species of 
Cladophora, 17; Notes on the Flora 
of lower Cape Cod, 125; Notes on 
Monostroma, 23. 

Collins, J. F., The Bryophytes of 
Connecticut (Review), 15; The 
Weight of ice-covered Twigs, 32. 

Cololejeunea Biddlecomiae, 195. 

Color Form of Carum Carvi, 
Form of Potentilla pumila, 152. 

Comandra livida, 93, 164. 

Concord, Massachusetts, Viola Brit- 
toniana at, 107. 

Conferva cartilaginea, 19. 

Conifers, 170. 

Conioselinum chinense, 96. 

Connecticut, The Bryophytes of, 15. 

Conringia, 45. 

Coptis trifolia, 94. 

Corallorrhiza, 76, 104, 106; Corallor- 
rhiza, 106; innata, 106; maculata, 
76, 102-106; multiflora, 102-106; 
odontorhiza, 76, 104; Recent nomen- 
clatorial Changes in the Genus, 
102; striata, 104; trifida, 77, 104, 
106; Wisteriana, 102-106. 

Coralorhiza, 103; maculata, 103. 

Cordiates, 170. 

Corema Conradii, 128. 

Coreopsis rosea, 129. 

Cornaceae, 130, 132. 

Cornus canadensis, 175, 176; 
fera, 96. 

Coronopus didymus, 83, 179. 

Cortinarius violaceus, 124. 

Corylus americana, 107, Recognition 
of, 107; rostrata, 107, Recognition 
of, 107. 

Couringia, 45. 

Cranberry, 129; Mountain, 177. 

Crateagi in the Species Plantarum of 
Linnaeus, American, 181. 

Crataegus, 130, 181; arborescens, 181; 
coccinea, 182, 183, var. rotundifolia, 
183; cordata, 183; Crus-galli, 181, 
182; modesta, 183; monogyna, 47; 
Oxyacantha, 47; rotundifolia, 183, 
var. pubera, 183; tomentosa, 182; 
viridis, 181. 


178; 


stoloni- 


Cress, Belle Isle, 140; Early winter, 


140. 

Cristatella, 45, 46; Jamesii, 46. 

Crowfoot, 130. 

Cryptogramma Stelleri, 64, in New 
Hampshire, 64. 

Cryptogramme, 35. 

Cupressineae, 168. 

Cupressinoxylon, 168, 169. 
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Cupressoxylon, 168. 

Cuscuta, 54; compacta, 83. 

Cushman, J. A., Reports on the Flora of 
the Boston District,— IV, 75, V, 204; 
Some interesting Maine Plants, 12. 

Cymbidium, 103; corallorhizon, 103; 
odontorhizon, 103. 

Cynosurus cristatus, 89. 

Cyperaceae, 84. 

Cyperus, 29, 131; aristatus, 39, 220; 
esculentus, 121; filiculmis, 83; Nut- 
tallii, 230. 

Cypripedium, 77; ‘acaule, 77, 92; 
arietinum, 7; hirsutum, 77; parvi- 
florum, 77, var. pubescens, 77. 

Cystopteris fragilis, 86. 


Dactylococeus De Baryanus, 72, 73; 
Hookeri, 72. 

Danthonia spicata, 89. 

Dasystoma pectinata, 56. 

Daucus Carota, 128, forma rosea, 178; 
pusillus, 53. 

Deane, W., Matricaria inodora, var. 
salina in Massachusetts, 239; Notes 
from Shelburne, New Hampshire, 
21; Reports on the Flora of the 
Boston District,— IV, 75, V, 204. 

Decodon verticillatus, 230, 231. 

Dendroidaceae, 16. 

Dermatophyton, 196; radians, 196. 

Deschampsia flexuosa, 88. 

Desmarestia, 151. 

Desmodium, 130. 

Dianthera, 56. 

Dianthus plumarius, 131. 

Diapedium, 57. 

Diapensia lapponica, 97. 

Dicliptera, 56; brachiata, 57. 

Dictyosiphon, 151. 

Didymodon rigidulus, 117. 

Diervilla, 176; Lonicera, 175. 

Diplophylleia taxifolia, 118. 

Diplotaxis, 44, 45. 

Distichlis, 38; spicata, 229. 

Dolicholus, 50. 

Draba arabisans, 14. 

Drosera linearis, 14; longifolia, 94; 
rotundifolia, 200, 231. 

Dysodia, 60. 


Eames, E. H., Notes upon the Flora of 
Newfoundland, 85. 

Early winter Cress, 140. 

Eaton, L. O., Additional Notes on the 
Plants of Chesterville, Maine, 30. 

Ectocarpus, 151. 

Elatinoides, 56. 
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Eleocharis, 29; Engelmanni, 83; inter- 
media, 84; interstincta, 29, 83, 
Tubers on the Roots of, 29; palus- 
tris, 230, var. major, 39, var. vigens, 
39; pygmaea, 84; quadrangulata, 
29, 83, Tubers on the Roots of, 29; 
tenuis, 200. 

Elm, 32. 

Elodium, 16. 

Elymus arenarius, 164. 

Emendations of the seventh Edition 
of Gray’s Manual,— I, 33. 

Empetrum nigrum, 164, var. andinum, 
95. 

English Hawthorn, 47. 

Enteromorpha, 23; Grevillei, 23; Linza, 
24 


Epigaea repens, 97. 

Epilobium, 148; adenocaulon, 96, 129; 
alpinum, 141-147, Status of, 141, 
var. fontanum, 146, 147, var. Horne- 
manni, 145, forma lactiflorum, 147, 
var. majus, 146, 147, var. nutans, 
146, 147; alsinaefolium, 144, 146; 
anagallidifolium, 144-146; angusti- 
folium, 129; coloratum, 129; Horne- 
manni, 96, 141-143, 145-147, Status 
of, 141; khasianum, 142;  lacti- 
florum 141-144, 146, 147; nutans, 
146, 147; origanifolium, var. inter- 
medium, 146, 147; palustre, 96, 
231, var. monticola, 96; panicula- 
tum, 52. 

Epipactis, 77; pubescens, 77; repens, 
var. ophioides, 92; tesselata, 77. 
Equisetum fluviatile, forma limosum, 

87; sylvaticum, 87. 

Erigeron hyssopifolius, 99;  salsugi- 
nosus, var. unalaschcensis, 141. 

Eriocaulaceae, 40. 

Eriocaulon articulatum, 40, 41, 240; 
decangulare, 41; septangulare, 40, 
41, 91, 129. 

Eriophorum angustifolium, 89, var. 
majus, 90; callitrix, 89, var. eru- 
bescens, 89; opacum, 13, 164; 
tenellum, 89; virginicum, 90, 231. 

Errata, 240. 

Eruca, 44, 45; sativa, 28, 45, 240. 

Erysimum, 139; Barbarea, 138, 139; 
cheiranthoides, 22; lyratum, 188, 
139; praecox, 140; vernum, 140. 

Euonymus, 50. 

Eupatorium hyssopifolium, 129; per- 


foliatum, 129; purpureum, var. 
maculatum, 98. 
Euphorbia Cyparissias, 131; exigua, 


50; Helioscopia, 30; hirsuta, 30. 
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Euphrasia americana, 13; Randii, 
13, 98, var. Farlowii, 98. 

Evans, A. W., Notes on New England 
Hepaticae,— VII, 185. 

Evening Primrose, 199. 

Excretion of Sodium chloride by 
Spartina glabra alterniflora, 237. 


Federation of Natural History Socie- 
ties, New England, 148. 

Fern, Chain, 28. 

Fernald, M. L., Emendations of the 
seventh Edition of Gray’s Manual, 
—I, 33; Fimbristylis Frankii, var. 
brachyactis, n. var., 180; An inland 
Variety of Proserpinaca palustris, 
120; Juncus articulatus, var. nigri- 
tellus in Maine, 164; A new Variety 
of Abies balsamea, 201; The North 
American Species of Barbarea, 134; 
Note on the Report of Scirpus 
nanus from Vermont, 84; A pubes- 
cent Variety of Aster dumosus, 31; 
The Representatives of Potentilla 
Anserina in eastern America, 1; 
Salix pedicellaris and its Variations, 
157; Scirpus Smithii in Massachu- 
setts, 220; The Status of Arenaria 
stricta in New Hampshire, 184; 
The Variations of Arenaria peploides 
in America, 109. 

Ferns, 27, 28, 128, 132, 176. 

Festuca rubra, var. prolifera, 89, var. 
subvillosa, 89, forma vivipara, 89. 
Filipendula Ulmaria, 94, var. denudata, 
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Fimbristylis, 39; Frankii, 180, var. 
brachyactis, 180; Vahlii, 180. 

Fir, 175, 201, 202; Balsam, 201. 

Fissidens minutulus, 117. 

Flora of lower Cape Cod, Notes on the, 
125; of Newfoundland, Notes upon 
the, 85; of New Jersey, An inter- 
esting addition to the, 121; of the 
Boston District, Reports on the,— 
IV, 75, V, 204. 

Flynn, N. F., Plants new to Vermont, 
198; The winter Meeting of the 
Vermont Botanical Club, 27. 

Forbes, F. F., A new hybrid Violet, 


14; Salix subsericea a _ distinct 
Species, 9. 

Fumariaceae, 44. 

Fungus, 28. 


Fungi, 129, 132. 


Galax, 54. 
Galeopsis Tetrahit, 98. 
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Galinsoga parviflora, 84. 

Galium “asprellum, 98; Claytoni, 229; 
glaucum, 57; kamtschaticum, 13, 
98; labradoricum, 98; triflorum, 98. 

Ganong, W. F., On Balls of vegetable 
Matter from sandy Shores, 149. 

Gaspé Peninsula, Notes. on some Li- 
chens from the, 100. 

Gaylussacia baccata, 97, 231; dumosa, 
97; frondosa, 231. 

Gentiana Amarella, var. acuta, 7, 97; 
procera, 54. 

Geocalyx, 16. 

Georgiaceae, 16.” 

Geographic Ranges of certain Junci 
Poiophyll, 155. 

Geranium, 130. - 

Gerardia maritima, 229; paupercula, 
130; pedicularia, var. pectinata, 56. 

Geum rivale, 94; strictum, 7. 

Glaux maritima, var. obtusifolia, 7. 

Gleditschia, 49. 

Glyceria borealis, 89; canadensis, 231; 
grandis, 89; pallida, var. Fernaldii, 
83. 


Gnaphalium sylvaticum, 30, 99. 

Gomphrena, 44. 

Grass, Scurvy, 140. 

Grasses, 27, 132, 177. 

Gratiola aurea, 129, 152, forma hel- 
veola, 152. 

Gray’s Manual, Emendations of the 
seventh Edition of,— I, 33. 

Green Alga, 196. 

Gypsophila muralis, 199. 


Habenaria, 77; Andrewsii, 31; blepha- 
riglottis, 77, 92, var holopetala, 92; 
bracteata, 7, 30; ciliaris, 78; clavel- 
lata, 78,92; dilatata, 92, 179, 180, 
An omitted Record, 179; fimbriata, 
78; flava, 78; Hookeri, 78; hyper- 
borea, 92; lacera, 78; obtusata, 92; 
orbiculata, 78, 92; psycodes, 78, 92. 

Hairy-fruited Variations of Rhus Toxi- 
codendron, 162. 

Halenia deflexa, 14, var. Brentoniana, 
97. 

Halianthus peploides, 113, var. dif- 
fusa, 114, var. oblongifolia, 114. 

Hamamelis virginiana, 231. 

Hard, M. E.; [Notice of Work], 121. 

Harpanthus ‘scutatus, 118. 

Harrison, A. K. , Reports on the pe 
of the Boston District,— IV, 75, 
204. 

Hawthorn, English, 47. 

Hedysarum boreale, 14. 
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Heleineae, 57. 

Helenieae, 57. 

Heleocharis palustris, var, major, 39. 

Heleochloa, 37. 

Heleochloé, 37. 

ae canadense, 131; majus, 
131. 

Heliotropium, 54. 

Hemicarpha micrantha, 40, 220. 

Hepaticae, 117; Notes on New Eng- 
land,— VII, 185. 

Hibiscus Moscheutos, 131. 

Hieracium, 130; Gronovii, 130; mari- 
So 84, 130; triste, 141; venosum, 
130. 

Hills of Snow, 46. 

Holcus lanatus, 88. 


Holosteum, 112; succulentum, 112, 
114, 115. 

Homalia Jamesii, 117. 

Honckenya, 113; oblongifolia, 111, 


114; peploides, var. diffusa, 114. 
Honkeneja peploides, var. latifolia, 
113, var. oblongifolia, 114. 
Honkenya peploides, 113, 115. 
Hop Clover, 199. 
Hudsonia, 128; ericoides, 128, 131; 
tomentosa, 128, 131. 
Hybrid between a white and a blue 
Violet, Another, 115. 
Hydrangea arborescens, var. sterilis, 46. 
Hydrocotyle umbellata, 129. 
Hygropharis pratensis, 124. 
Hyoscyamus niger, 179. 
Hyoseris minima, 61. 


Hypericum boreale, 96; virginicum, 
96, 230. 

Hypnaceae, 16. 

pe cree: montanum, 117; stellatum, 


iepecns 75; hirsuta, 75. 


Ice-covered Twigs, The Weight of, 32. 

Ilex glabra, 232; laevigata, 232; 
verticillata, 231. 

Indian Pipe, 153. 

Inland Variety of Proserpinaca palus- 
tris, 120. 

Interesting Addition to the Flora of 
New Jersey, 121. 

Ipomoea, 54. 

Iridaceae, 75, 131. 

Tris, 75; prismatica, 75; pseudacorus, 
75; setosa, var. canadensis, 164, 
forma zonalis, 91; versicolor, 75, 
131, 176. 

Isoétes, 87; echinospora, var. Braunii, 
87. 
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Jeffrey, E. C., On the Nature of so 
called algal or boghead Coals, 61. 
Josselyn Botanical Society, Meeting of 

the, 179. 

Juncaginaceae, 208. 

Junci, 164; Poiophylli, The geographic 
Ranges of certain, 155. 

Juncus, 131; acuminatus, 230; al- 
pinus, 164; articulatus, 91, 164, var. 
nigritellus, 164, in Maine, 164; 
bufonius, var. halophilus, 91; bra- 
chyphyllus, 155, 156; canadensis, 
230; communis, var. montana, 87; 
compressus, 41; Dudleyi, 155; fili- 
formis, 200; Gerardi, 41, 225, 226, 
229; interior, 155; lampocarpus, 164, 
var. nigritellus, 164; longistylis, 41, 
42, 91; new to New England, 31; 
nigritellus, 164; pelocarpus, 91, 230; 
stygius, var. americanus, 86, 91; 
subtilis, 42; tenuis, 155, 156, var. 
Williamsii, 14; trifidus, 31, var. 
monanthos, 31; Vaseyi, 155. 

Jungermannia, 16; calycina, 189; 
divaricata, 193; elachista, 191, 192; 
endiviaefolia, 190; fureata, 185; 
glaucocephala, 194; Hampeana, 192. 

Jungermanniales, 16. 

Juniper, 22. 

Juniperus communis, var. depressa, 22; 
horizontalis, 87. 


Kallstroemia, 50. 

Kalmia, 199, 200; angustifolia, 97, 
175, 223, 232; latifolia, A remarkable 
Form of, 199; polifolia, 97. 

Kantia, 16; Neesiana, 194; 
manis, var. Neesiana, 193. 

Key to the Species and principal 
Varieties of Cladonia occurring in 
New England, 212. 

Kickxia, 56. 

Klugh, A. B., Excretion of Sodium 
chloride by Spartina glabra alterni- 
flora, 237. 

Knowlton, C. H., Reports on the Flora 
of the Boston District,—IV, 75, 
V, 204; Two introduced Plants, 120. 

Krummbholz, 163. 


Tricho- 


Labiatae, 132. 

Lactuca Morssii, 131. 

Lady’s Slipper, Showy, 28. 

Lambert, I’. D., Two new Species of 
Characium, 68. 

Lamium hybridum, 55. 

Larix, 37; Johnseni, 169. 


Lathyrus, 49; maritimus, 95, var. 
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glaber, 95; myrtifolius, var. ma- 
cranthus, 108; palustris, var. pilosus, 
95, 108. 

Lechea Leggettii, 83; maritima, 131. 

Lecidea coeruleonigricans, 100; vesi- 
cularis, 100. 

Leguminosae, 132. 

Lejeunea cavifolia, 118. 

Leontodon autumnalis, 
tensis, 99. 

Leonurus Cardiaca, 127. 

Lepidozia, sylvatica, 195. 

Leskea nervosa, 117. 

Leucothoé, 223. 

Lichens, 100, 128, 132; from the 
Gaspé Peninsula, Notes on some, 100. 

Lilac, 32, 127. 

Liliaceae, 131. 

Lilium philadelphicum, 131. 

Limonium, 54; carolinianum, 229. 

Linaria, 56; vulgaris, 130. ; 

Linum striatum, 83. 


99, var. pra- 


Liparis, 78; liliifolia, 78; Loeselii, 78, 
200. 

Listera, 78; convallarioides, 92; cor- 
data, 78 

Lists of New England Plants, Pre- 
liminary,— XXII. Cladoniaceae, 
215. 

Lobelia Dortmanna, 98, 129. 

Locust, 128. 


Loiseleuria procumbens, 97. 
Lonicera, 211; caerulea, 209-211, Note 
on the Morphology of the Fruit of, 


209, var. angustifolia, 210, var. 
villosa, 98; conjugialis, 211; emphyl- 
localyx, 210; Ferdinandi, 210; 
Griffithii, 211; involucrata, 211; 


oblongifolia, 211; vesicaria, 210. 

Lonicera, § Chlamydocarpi, 210; § Vesi- 
cariae, 210. 

Lonicera, subgen. Chamaecerasus, 211; 
subgen. Perichymenum, 211. 

Lophozia confertifolia, 195; longiflora, 
195; marchica, 118. 

Ludwigia, 52. 

Lupine, 128. 

Luzula campestris, var. frigida, 91. 

Lychnis Coronaria, 44. 

Lycopersicon, 56. 

Lycopersicum, 56. 

Lycopodium annotinum, var. pungens, 
13, 87; inundatum, 200; obscurum, 
var. dendroideum, 87; Selago, var. 
appressum, 87; sitchense, 87. 

Lycopus uniflorus, 98. 

Lyonia ligustrina, 232. 

Lysimachia terrestris, 231. 
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_ Lythrum Salicaria, var. 
240. 


gracilius, 52, 


Maianthemum canadense, 91. 

Maine, Additional Notes on the Plants 
of Chesterville, 30; Juncus articu- 
latus, var. nigritellus in, 164; Plants, 
Some interesting, 12. 

Malva moschata, 96; rotundifolia, 127. 

Manual, Emendations of the seventh 
Edition of Gray’s,— I, 33. 

Marasmius, 123; cohaerens, 123. 

Marchantiales, 16. 

Marrubium vulgare, 127. 

Massachusetts, Lathyrus palustris, var. 
pilosus (Cham.) Ledeb. in, 108; 
Matricaria inodora, var. salina in, 
239; Scirpus Smithii in, 220; Some 
rare Plants from the Vicinity of 
Wellesley, 82; The submarine Cham- 
aecyparis Bog at Woods Hole, 221; 


A Teucrium new to, 148; Viola 
Brittoniana at Concord, 107. 
Matricaria, 239; inodora, 239, var. 


salina, 239, in Massachusetts, 239; 
maritima, 239. 

Meadow Rue, 199. 

Meeting of the Josselyn Botanical 
Society, 179; of the Vermont 
Botanical Club, The winter, 27. 

Melampyrum lineare, 97, 98. 

Melilotus, 49. 

Mentha arvensis, var. glabrata, 14. 

Menyanthes trifoliata, 98. 

Merckia peploides, 113. 

Metzgeria, 188; conjugata, 186-189; 


crassipilis, 188, 189; dichotoma, 
189; furcata, 185-189, subsp. M. cras- 
sipilis, 188; glabra, 185; hamata, 


186; myriopoda, 186; pubescens, 185. 

Microcladia borealis, 17. 

Microstylis, 78; unifolia, 78, 83, 92. 

Millegrana, 50; Radiola, 50. 

Mimulus moschatus, 98. 

Mitella nuda, 94. 

Mitremyces, 197, 198; 

Ravenelii, 197. 

Mnium spinulosum, 117. 

Mollugo, 127. 

Monostroma, 238-25; arctium, 24, 25, 
var. intestiniformis, 24; fuscum, 24, 
25; Grevillei, 23-25, var. Vahlii, 24: 
Lactuca, 23-25; latissimum, 26; 
Notes on, 23; orbiculatum, 25, 26, 
forma varians, 26; pulchrum, 25; 
undulatum, 25. 

Monotropa Hypopitys, 96, 154; 
flora, 96. 

Monotropoideae, 153. 


lutescens, 197; 


uni- 
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Monotropsis, 154; odorata, 153, Notes 
on, 153 

Montia fontana, 164. 

Moore, A. H., A color Form of Carum 
Carvi, 178; Hairy-fruited Variations 
of Rhus Toxicodendron, 162; Status 
of Epilobium alpinum: and Epilo- 
bium Hornemanni, 141. 

Morphology of the Fruit of Lonicera 
caerulea, Note on the, 209. 

Mosses, 176, 177. 

Mount Greylock Region, Bryophytes 

of the,— IV, 116 

Mountain Cranberry, Ieee 

Musci, 117. 

Mushroom Book, Another, 121. 

Myosotis scorpioides, 98. 

Myrica carolinensis, 231; Gale, 93. 

Myriophyllum tenellum, 129. 


Naias, 37. 
Najadaceae, 205. 
Najas, 37, 205; flexilis, 205, var. 


robusta, 205; gracillima, 205. 
Nardia hyalina, 118. 

Nasmythia articulata, 41. 
Nemopanthes, 50. 

Nemopanthus mucronata, 96. 
Neottia, 106. 

Nephroma arcticum, 100. 

Neslia paniculata, 179. 

New England Federation of Natural 
History Societies, 148; Hepaticae, 
Notes on,— VII, 185; A Juncus 
new to, 31; Key to the Species and 
principal Varieties of Cladonia oc- 
curring in, 212; Plants, Preliminary 


Lists oe LLL, Cladoniaceae, 
215. 
New Hampshire, Certain railroad 


Weeds of northern, 30; Crypto- 
gramma Stelleri in, 64; Notes from 
Shelburne, 21; Scirpus lineatus in, 
200; The Status of Arenaria stricta 
in, 184. 

New Jersey, An interesting Addition 
to the Flora of, 121. 

Newfoundland, Notes upon the Hlora 
of, 85. 

Nicandra physalodes, 56. 

Nolina, 80, 81; atopocarpa, 81, 82; 
Brittoniana, 81, 82; georgiana 80- 
82; in the south Atlantic States, 80. 

Nomenclatorial Changes in the Genus 
Corallorrhiza, Recent, 102. 

Nomenclature in Trientalis and Rubus, 
Some Points of, 236. 

North American Species of Barbarea, 
134. 
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Note on Oxalis stricta, var. viridiflora, 
118; on the Morphology of the 
Fruit of Lonicera caerulea, 209; 
on the Report of Scirpus nanus 
from Vermont, 84. 

Notes from Shelburne, New Hamp- 
shire, 21; on Monostroma, 23; on 
Monotropsis odorata, 153; on New 
England Hepaticae,— VI, 185; on 
Plants of Chesterville, Maine, Addi- 
tional, 30; on some Lichens from 
the Gaspé Peninsula, 100; on the 
Flora of lower Cape Cod, 125; upon 
the Flora of Newfoundland, 85. 

Nowellia, 16. 

Nymphaea advena, var. variegata, 93. 

Nymphoides lacunosum, 129. 


Occurrence of the Skunk Cabbage in 
an unusual Place, 63. 

Octodiceras, 16. 

Oenothera, 130; muricata, 130; serru- 
lata, 199. 

On the Nature of so called algal or 
boghead Coals, 61. 

Onoclea sensibilis, 7, 176, 232; Stru- 
thiopteris, 86. 

Onopordon, 60. 

Ophrys corallorrhiza, 106. 

Opuntia, 52. 

Orchidaceae, 76, 102, 105, 179. 

Orchids, 28. 

Orchis, 79; spectabilis, 79. 

Orobanche uniflora, 98. 

Oryzopsis asperifolia, 88. 

Osmorrhiza, 53. 

Osmunda cinnamomea, 28, 87, 176, 
231, 232, var: incisa, 28. 

Osmundaceae, 36. 


Oxalis, 119, 181; Brittonae, 50; 
Brittoniae, 50; corniculata, 131; 
filipes, 119; stricta, 118, 119, 181, 


179, var. viridiflora, 118, 119, Note 
on, 118. 

Oxycoccos, 61. 

Oxycoccus, 61. 


Panicum, 27; meridionale, 82;  Wer- 
neri, 179. 

Paracedroxylon, 172, A new Type of 
Araucarian Wood, 165; scituatense, 
17L 

Parnassia grandiflora, 46, 240; grandi- 
folia, 240; parviflora, 94, 

Pastinaca sativa, 127. 

Pease, A. S., Certain railroad Weeds of 
northern New Hampshire, 30; Cryp- 
togramma Stelleri in New Hamp- 


Rhodora 


[DrcEMBER 


shire, 64; A Juncus new to New 


England, 31. 

Pellaea atropurpurea, var. Bushii, 35; 
glabella, 35. 

Pellia, 190, 191; calycina, 189; en- 


diviaefolia, 190; epiphylla, 190, 191, 
forma Neesiana, 190; Fabroniana, 
189-191; Neesiana, 190, 191. 

Pelotes marines, 149. 

Penhallow, D. P., An Account of 
certain noteworthy Features in the 
Habitat of Rhodora, 173. 

Pentstemon laevigatus, 22. 

Perilla frutescens, var. crispa, 55, var. 
nankinensis, 55. 

Perkins, L. R., Viola pallens with pure 
white Petals, 164. 

Phacelia, 54; bipinnatifida, var. brevi- 
stylis, 54; brevistylis, 54. 

Phalangium virgatum, 80. 

Phegopteris Dryopteris, 86; Phego- 
pteris, 35; polypodioides, 86. 

Phleum, 38. 

Phryma Leptostachya, 7. 

Phyllanthus, 50. 

Physcia ciliaris, 
leucomela, 101. 

Physostegia, 55. 

Picea balsamea, 203; 
mariana, 201. 

Pila, 63. 

Pilophorus Cereolus, var. Fibula, 216. 

Pimpinella Saxifraga, 53; Saxifragra, 

3 


var. crinalis, 101; 


canadensis, 201; 


53. 

Pine, Pitch, 21,22; Red, 21; White, 21. 

Pinguicula vulgaris, 98. 

Pink, 131. 

Pinus, 170; Banksiana, 13; 
21; rigida, 21; Strobus, 
sylvestris, 163. 

Pisum maritimum, 95, var. glabrum, 


resinosa, 
2ST: 


5, 

Pitch Pine, 21, 22. 

Pityoxylon, 168. 

Placodium elegans, var. granulosa, 101, 
var. trachyphyllum, 101. 

Plantago aristata, var. Nuttallii, 57, 
131; decipiens, 229; media, 83. 

Plants from the Vicinity of Wellesley, 
Massachusetts, Some rare, 82; new 
to Vermont, 198; of Chesterville, 
Maine, Additional Notes on, 30; 
Preliminary Lists of New England,— 
XXIII. Cladoniaceae, 215; some 
interesting Maine, 12; Two intro- 
duced, 120. 

Plitt, C. C., Notes on Monotropsis 
odorata, 153. 
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Pluchea camphorata, 229. 

Plum, Beach, 127, 132. 

Poa alpina, 89; eminens, 7; trivialis, 
89 


Podophyllum, 44. 

Podostemon, 46. 

Pogonatum, 16. 

Pogonia, 79; ophioglossoides, 79, 92; 
verticillata, 79. 

Polanisia, 45. 

Polygala cruciata, 230. 

Polygonella articulata, 30. 

Polygonum arifolium, 7; 
121; Fowleri, 13; hydropiperoides, 
230; Roberti, 93; sagittatum, 7; 
scandens, 7; viviparum, 93. 


exsertum, 


Polystichum acrostichoides, var. in- 
cisum, 35, 36, var. Schweinitzii, 
35, 36; Braunii, 86. 

Polytrichaceae, 16. 

Polytrichum, 16. 

Pontederia cordata, 129. 

Porella, 16. 

Portulaca, 44. 

Posidonia, 150; Caulini, 150. 

Potamogeton, 129, 206; americanus, 


206; amplifolius, 206; angustifolius, 
206; bupleuroides, 88, 206; crispus, 
206; dimorphus, 206; epihydrus, 
206; foliosus, 206; gemmiparus, 206; 
heterophyllus, 206, forma gramini- 
folius, 206, forma longipedunculatus, 
14, forma maximus, 14, 206, forma 
myriophyllus, 206; hybridus, 207; 
lateralis, 207; lucens, 207; inysti- 
cus, 207; natans, 207; X nitens, 207; 
Nuttalii, 37; Nuttallii, 37; Oakesi- 
anus, 207; obtusifolius, 207 ; pecti- 
natus, 88; perfoliatus, 14;  prae- 
longus, 207; pulcher, 207; pusillus, 
207, var. polyphyllus, 207, var. 
Sturrockii, 207, var. tenuissimus, 
208; Robbinsii, 208; X spathae- 
formis, 208;  strictifolius, 208; 
Vaseyi, 208; zosterifolius, 208. 
Potentilla, 1, 127, 152, 153; Anserina, 
1-3, 5, 6, 8, 47, 48, var. anserinoides, 
5, var. argentea, 8, var. concolor, 
5, 8, 9, 48, var. discolor, 8, var. 
Egedii, 2, 6, 9, var. grandis, Dts 9, 
48, var. ‘groenlandica, Paeeool 8, var. 
hirsuta, 2, 5, var. holosericea, 8, in 
eastern America, Representatives 
of, 1, var. maoria, 2, 5, var. nuda, 
2, 5, var. sericea, 2, 5, 8, 48, var. 
unicolor, 8, var. vulgaris, 2, 3, 5, 8; 
anserinoides, 5; Argentina, 8; cana- 
densis, 153; canescens, 47; concolor, 
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8; Hgedii, 6, 9; inclinata, 47; 
litoralis, es Nuttallii, 47; pacifica, 
18; 47, 48; palustris, var. villosa, 
48. ‘pumila, IS ey ‘A color Form 
of, 152, forma leucantha, 152, forma 
ochroleuca, 153; recta, 179; sericea, 
8; verna, 153. 

Preliminary Lists of New England 
Plants,— XXIII. Cladoniaceae, 215. 

Prenanthes nana, 99; trifoliolata, 99° 

Prepinus, 170. 

Primrose, Evening, 199. 

Primula farinosa, var. macropoda, 97; 
mistassinica, 97. 

Proserpinaca palustris, 120, var. am- 
blyogona, 120, An inland variety 
of, 120. 

Prunus Gravesii, 
maritima, 127. 

Ptilimnium capillaceum, 226, 229. 

Pubescent Variety of Aster dumosus, 31. 

Pyrethrum inodorum, var. salinum, 
239. 

Pyrola americana, 96; chlorantha, 96; 


49; Mahaleb, 49; 


minor, 13, 96; secunda, var. ob- 
tusata, 96. 

Pyrus americana, 94; arbutifolia, 47, 
var. atropurpurea, 94, 231, 232; 


melanocarpa, 94; sitchensis, 94. 

Racomitrium, 16. 

Radiola, 50; Linoides, 50. 

Radula, 16. 

Ranunculaceae, 130, 132. 

Ranunculus repens, '93, 130. 

Raphanus, 45. 

Raspberry, 28, 236. 

Recent nomenclatorial Changes in the 
Genus Corallorrhiza, 102. 

Recognition of Corylus rostrata and 
Corylus americana, 107. 

Red Alga, 17; Pine, 21. 

Rehder, A., Note on the Morphology 
of Lonicera caerulea, 209. 

Reinschia, 63. 

Remarkable Form of Kalmia latifolia, 
199. 

Reports on the Flora of the Boston 
District,— IV, 75, V, 204. 

Representatives of Potentilla Anserina 
in eastern America, 1. 

Rhamnus alnifolia, 96. 

Rhododendreae, 53. 

Rhododendron canadense, 96; lapponi- 
cum, 97; viscosum, 231. 

Rhodora, 173-177, Account of certain 
noteworthy Features in the Habitat 
ob 173: 
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Rhus, 163; Toxicodendron, 162, 163, 
226, 230-232, Hairy-fruited Varia- 
tions of, 162, forma malacotricho- 
carpum, 163; vernix, 231. 

Rhynchosia reniformis, 50. 

Rhynchospora. See Rynchospora. 

Ribes americanum, 46; aureum, 46, 
47; floridum, 46, 47; lacustre, 94; 
odoratum, 46, 47; oxyacanthoides, 
94, 130, 231; prostratum, 94; triste, 
94. 

Riccardia sinuata, 118. 

Ricciella, 16. 

Riddle, L. W., Key to the Species and 
principal Varieties of Cladonia oc- 
curring in New England, 212; Notes 
on some Lichens from the Gaspé 
Peninsula, 100; Preliminary Lists 
of New England Plants,— XXIII. 
Cladoniaceae, 215. 

Robinia Pseudo-Acacia, 128. 

Robinson, B. L., Bartonia, 74; Emenda- 
tions of the seventh Edition of 
Gray’s Manual,— I, 33. 

Rosa acicularis, var. Bourgeauiana, 14; 
virginiana, 95. 

Rotala ramosior, 83. 

Rubus, 27; alleghaniensis, var. calyco- 
sus, 179; americanus, 236; Chamae- 
morus, 94, 164; idaeus, 179, 236, 
var. aculeatissimus, 236, var. cana- 
densis, 236; occidentalis, forma 
pallidus, 48, var. pallidus, 48; 
pubescens, 236, 237; saxatilis, var. 
canadensis, 237; Some Points of No- 
menclature in, 236; strigosus, 236; 
triflorus, 236; villosus, var. humi- 
fusus, 130. 

Rudbeckia, 130. 

Rue, Meadow, 199. 

Rumex mexicanus, 179; occidentalis, 
164; pallidus, 13. 

Ruppia, 208; maritima, 208. 

Rupture of the Exoperidium in Calo- 
stoma Ravenelii, 197. 

Rushes, 132. 

Rynchospora, 40; alba, 90, 231. 


Sabatia, 54; dodecandra, 129. 

Saccogyna, 16. 

Sagina nodosa, 13, 93, var. glandulosa, 
13; procumbens, 93. 

Sagittaria, 37; subulata, var. gracil- 
lima, 82. 

Salicornia ambigua, 127, 229; europaea, 
127, 229, var. prostrata, 93; mucro- 
nata, 127, 229. 

Salix, 158; cordata, 9, 10; fuscescens, 


159; myrtilloides, 157-159, 161, 
var. pedicellaris, 158, 160-162, 
subsp. S. pedicellaris, 161; pedi- 
cellaris, 157-162, and its Variations, 
157, var. hypoglauca, 161, var. 
tenuescens, 162; pellita, 14; pen- 
sylvanica, 160; petiolaris, 10, 11, 
var. sericea, 11, var. subsericea, 11, 
12; rostrata, 231; sericea, 9-11, 
var. subsericea, 11, 12; sericea 
petiolaris, 11, 12; subsericea, 11, 12, 
43, a distinct Species, 9; Uva-ursi, 
93; vestita, 92. 

Salsola Kali, 93, 121, var. tenuifolia, 


Sambucus racemosa, 98. 

Saponaria officinalis, 127. 

Sapotaceae, 54. 

Sargent, C. 8., American Crataegi in 
the Species Plantarum of Linnaeus, 
181 

Saxifraga aizoides, 94. 

Saxifragaceae, 130, 132. 

Seandix, 53. 

Scapania apiculata, 194;  glauco- 
cephala, 194; gracilis, 195; Peckii, 
194. 

Scheuchzeria, 208; palustris, 82, 208. 

Schizaea pusilla, 86. 

Schmaltzia, 163. 

Scirpus, 200; americanus, 229, 230; 
atrocinctus, 89, var. brachypodus, 
89; campestris, var. paludosus, 229; 
debilis, 220, var. Williamsii, 220; 
Hallii, 220; hudsonianus, 89; linea- 
tus, 200, in New Hampshire, 200; 
nanus, 84, 89, from Vermont, Note 
on the Report of, 84; occidentalis, 
89; Olneyi, var. contortus, 39; rubro- 
tinctus, 89; rufus, 89; Smithii, 220, 
in Massachusetts, 220; subtermi- . 
nalis, 89. 

Scrophularia nodosa, 98. 

Scurvy Grass, 140. 

Scutellaria galericulata, 98; lateriflora, 
98 


Sedges, 132. 

Sedum Fabaria, 46; purpureum, 46; 
roseum, 13; telephioides, 199; Tele- 
phium, 46, var. purpureum, 46; 
triphyllum, 46. 

Selaginella selaginoides, 87. 

Senecio aureus, 99; Balsamitae, 99, 
var. pauperculus, 99; vulgaris, 99. 

Shad Bushes, 27. 

Shelburne, New Hampshire, Notes 
from, 21. 

Shepherdia canadensis, 96. 
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Silverweeds, 1, 48. 

Sinnott, E. W., Paracedroxylon, a new 
Type of Araucarian Wood, 165. 

Sisymbritim altissimum, 22, 130; Bar- 
barea, 138; officinale, var. leiocar- 
pum, 131. 

Sisyrinchium, 76; angustifolium, 76, 
92, 131; atlanticum, 76, 131; gra- 
mineum, 76, 179. 

Skunk Cabbage, 63, 64, in an unusual 
Place, Occurrence of the, 63. 

Smilacina stellata, 91, 131; trifolia, 91. 

Smilax Bona-nox, 42; rotundifolia, 
131, var. quadrangularis, 43. 

Societies, The New England Federa- 
tion of Natural History, 148. 

Society, Meeting of the Josselyn Botan- 
ical, 179. 

Sodium chloride by. Spartina glabra 
alterniflora, Excretion of, 237. 

Solidago, 130; altissima, var. procera, 
57; hispida, 98;. macrophylla, 98, 
var. thyrsoidea, 99; nemoralis, 130; 
odora, 130; sempervirens, 127, 130; 
tenuifolia, 130; uliginosa, 99; ulmi- 
folia, 130; uniligulata, 99. 

Solorina crocea, 101. 

Sparganiaceae, 204. : 

Sparganium, 204; americanum, 204, 
var. ‘androcladum, 204;  angusti- 
folium, 88, 204; diversifolium, 205, 
var. acaule, 205; eurycarpum, 205; 
fluctuans, 205; hyperboreum, 88; 
lucidum, 205, 220; minimum, 205; 
simplex, 13, 88. ; 

Spartina glabra, 225, 226, var. alterni- 
flora, 89, 237, Excretion of Sodium 
chloride by, 237, var. pilosa, 229; 
Michauxiana, 89, 230; patens, 225, 
226, 229. Me 

Species and principal Varieties of 
Cladonia occurring in New England, 
Key to the, 212; of Cladophora, 
New, 17. 

Spergula, 132; arvensis, 93. 

Spergularia canadensis, 229; rubra, 93. 

Spermatophyta, 82. 

Sphaerophorus fragile, 101. 

Sphagnales, 16. ig 

Sphagnum, 225, 230, 234; acutifolium, 
var. rubrum, 231; amblyphyllum, 
var. parvifolium, forma tenue, sub- 
forma capitatum, 231; eymbifolium, 
var. virescens, 231; dasyphyllum, 
230; flavicomans, 232; imbricatum, 
var. affine, 232, var. cristatum, 
forma fuscescens, 231, 232; medium, 
var. purpurascens, 232; obesum, 
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230; pulehricomum, 
rimum, forma 
232: 

Sphenolobus, 16; exsectus, 118; Hel- 
lerianus, 195; Michauxii, 118, 195; 
Peckii, 195. 

Sphenopholis nitida, 83. 

Spiraea latifolia, 129, 175, 176; tomen- 
tosa, 129. 

Spiranthes, 79; Beckii, 79; cernua, 79, 
200, var. ochroleuca, 79; gracilis, 
79; graminea, var. Walteri, 80; 
intermedia, 79; lucida, 79; Roman- 
zoffiana, 92; vernalis, 80 

Spondiaceae, 163. 

Spongomorpha, 19. 

Spruce, Black, 175, 201; 

Stachys ambigua, 83. 

Star-flower, 236. 

Status of Arenaria stricta in New 
Hampshire, 184; of Epilobium al- 
pinum and Epilobium Hornemanni, 
141. 

Stellaria borealis, 93; 


var. pulcher- 
sphaerocephalum, 


White, 201. 


humifusa, 13, 


93, 110, 164; media, 112, var. 
procera, 44. 

Stephanina, 16. 

Stereocaulon alpinum, 216; conden- 


satum, 216; coralloides, 216; den- 
udatum, 216; nanodes, 216; pas- 
chale, 216; pileatum, 216; tomento- 
sum, 216. 

Stone, G. E., A remarkable Form of 
Kalmia latifolia, 199. 

Streptopus amplexifolius, 91; roseus, 

ily 


Stuartia, 51. 

Suaeda, 120, 121. 

Submarine Chamaecyparis Bog at 
Woods Hole, Massachusetts, 221. 

Symphytum, 55. 


Tanacetum vulgare, 127, var. crispum, 
(Are. 

Tansy, 127. 

Taxodineae, 168. 

Taxoxylon, 168. 

Taxus, 168; canadensis, 87. 

Teucrium, 148; Botrys, 55; new to 
Massachusetts, 148; occidentale, var, 
boreale, 148. 

Thalictrum, 130; confine, 199; poly- 
gamum, var. hebecarpum, 93, 179. 

Thamnolia vermicularis, 216. 

Thistle, Canada, 130. 

Thuya, 37. 

Thylax, 63. 

Tofieldia glutinosa, 91; palustris, 91. 
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Tragopogon pratensis, 179. 

Trientalis americana, 97, 236; borealis, 
236; Europaea, 236, var. americana, 
236; Some Points of Nomenclature 
in, 236. 

Trifolium dubium, 131; pratense, 49; 
procumbens, 199. 

Triglochin, 209; maritima, .209, 226, 
229. 

Tsuga, 167, 168. 

Tubers on the Roots of Eleocharis 
interstincta and E. quadrangulata, 


Twigs, The Weight of ice-covered, 32. 

Two introduced Plants, 120; new 
Species of Characium, 65. 

Typha, 204; angustifolia, 179, 204; 
latifolia, 175, 204, 230. 

Typhaceae, 204. 


Ulva, 23; fasciata, 24; Grevillei, 23; 
Lactuca, 23. 

Ulvaceae, 23, 25. 

Utricularia cornuta, 98; intermedia, 
98; vulgaris, var. americana, 98. 


Vaccinium, 157; corymbosum, 232; 
macrocarpon, 97, 230, 231; ovali- 
folium, 97; Oxycoccos, 97, 240, var. 
intermedium, 54, var. ovalifolium, 
54; pennsylvanicum, 97, var. angus- 
tifolium, 97, var. myrtilloides, 54; 
uliginosum, 97, 157; Vitis-idaea, 
var. minus, 177. 

Valoniaceae, 20. 

Variations of Arenaria peploides in 
America, 109. 

Varieties of Cladonia occurring in New 
England, Key to the Species and 
principal, 212. 

Variety of Abies balsamea, A new, 201; 
of Aster dumosus, A pubescent, 31. 

Vegetable Matter from sandy Shores, 
On Balls of, 149. 

Verbena hastata, 130. 

Vermont Botanical and Bird Clubs, 
Annual Field Meeting, 124;° Botani- 
cal Club, The winter Meeting of the, 
27; Note on the Report of Scirpus 
nanus from, 84; Plants new to, 198. 

Viburnum cassinoides, 98, 232; pauci- 
florum, 98. ; 

Vicia angustifolia, 49; Cracea, 95, 178. 

Viola Brittoniana, 14, 15, 107, 116, at 
Concord, Massachusetts, 107; Brit- 
toniana X lanceolata, 15, 115; cucul- 
lata, 96, 115; cucullata x primuli- 


Rhodora 
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folia, 115; emarginata, 115; fim- 
briatula, 131; incognita, 96; labra- 
dorica, 14, 96; lanceolata, 14, 15, 
116; lavandulacea, 115, 116, novae- 
angliae, 14; pallens, 96, 164; with 
pure white Petals, 164, forma alba, 


164; palmata, 107; primulifolia, 
115, 116; Selkirkii, 96. 
Violet, 14, 131; Another Hybrid 


between a white and a blue, 115; 
A new hybrid, 14. 
Vitis, 51; labrusca, 129. 


Weatherby, C. A., A color Form of ° 
Potentilla pumila, 152. 

Weberaceae, 16. 

Webster, H., Another Mushroom Book, 
121. 

Weed-balls, Water-rolled, 151. 

Weeds of northern New Hampshire, 
Certain railroad, 30. 

Weight of ice-covered Twigs, 32. 

Wellesley, Massachusetts, Some rare 
Plants from the Vicinity of, 82. 

White Cedar, 175; Pine, 21; Spruce, 
201. . 

Wiegand, K. M., Lathyrus palustris, 
var. pilosus (Cham.) Ledeb. in 
Massachusetts, 108; Recognition 
of Corylus rostrata and Corylus 
americana, 107; Some rare Plants 


from the Vicinity of Wellesley, 
Massachusetts, 82; Tubers on the 
Roots of Eleocharis interstincta 


and H. quadrangulata, 29. 

Wild Carrot, 128. 

Willow, 9; Herb, 141. 

Winter Cress, Harly, 140; Meeting 
of the Vermont Botanical Club, 27. 

Wisteria, 49. 

Woods Hole, Massachusetts, The sub- 
marine Chamaecyparis Bog at, 221. 

Woodsia obtusa, 86. 

Woodwardia virginica, 28, 128. 


Xanthium canadense, 220. 

Xanthoxalis, 119. 

Xyris caroliniana, 129; montana, 86, 
91. 


Zanichellia, 208; palustris, 208, var. 
pedunculata, 208. 

Zigadenus, 42. 

Zostera, 150, 208, 225; marina, 121, 
208. 

Zygadenus, 42. 


Gray’s New Manual of Botany— 7th Edition 


An illustrated flora of the Northern United states and Canada east of the 96th 
meridian. By Asa Gray, LL.D., late Professor of Natural History, Harvard Uni- 
versity. Thoroughly revised and largely rewri.ten by BENJAMIN LINCOLN ROBIN- 
son, Ph.D., Asa Gray Professor of Systematic Botany, and Mrrrirr Lyndon 
FERNALD, §:B., Assistant Professor of Botany, Harvard University, assisted by 
specialists in certain groups. With more than nine hundred text figures. 


Regular Edition. Cloth, illustrated, 8vo 328 pages. Price, $2.50. 
Tourist’s Edition. Limp leather, 5x7} inches. Price, $3.00. 
jee a botanists, who have been impatiently awaiting the 

revision of this indispensable work, will be delighted to know that 
a seventh, completely revised, and copiously illustrated edition, is now 
ready. The revision has entailed years of work by skilled specialists. 
No effort or expense has been spared to attain the highest degree of clear- 
ness, terseness, and accuracy. The plant families have been rearranged in 
a manner to show the latest view of their affinities, and hundreds of species 
have been added to the flora. The nomenclature has been brought into 
thorough accord with the important international rules recently established 
—a feature of great significance. Indeed, the Manual is the only work of 
its scope which in the matter of nomenclature is free from provincialism 
and rests upon a cosmopolitan basis of international agreement. Nearly 
a thousand figures have been added, and scores of brief and lucid keys have 
been introduced in a manner which greatly simplifies the problem of plant 
identification. The work has been extended to include Ontario, Quebec, 
and the maritime provinces of Canada. 


AMERICAN BOOK COMPANY 


New York Cincinnati Chicago Boston 


HOME GROWN LILIES. 


Fresh from Beds. Wild Flowers, Hardy plants of all kinds. 
Send for catalogue. 


F. H. Horsrorp, Charlotte, Vt? 


BIRDS OF MAINE . 


is the latest and most complete work on northeastern bird life. It 
is an illustrated work of 693 pages and contains descriptions of 
the plumage and full accounts of the nests, eggs, habits and gen- 
eral home life of 327 species of birds. As a book for the amateur 
or for the scientific student of bird life in northeastern America it 
is unexcelled. Sent prepaid on receipt of price, $3.50. Address all 
orders to ; 


ORA WILLIS KNIGHT, 84 Forest Avenue, Bangor, Maine. 


CAMBRIDGE BOTANICAL SUPPLY COMPANY, 
WAVERLEY, MASS. 
BOTANICAL SUPPLIES OF EVERY DESCRIPTION. 


Samples of Driers and Mounting Papers sent on request. 
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